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2" Year 5 A Plus Mathematics (ALP Smart Syllabus-2020) 


Topic I: Functions Domain & Range: 


4. Afunction 2X 9Y defined by F(X) = aVxEX and acY is called . (3 times) 
a Linear function ~ (B)Identity function 
* (C) Constant function (D) Non-linear function 
2. The — of a citcle asa ct of its circumference ‘C’ Is : (2 times) 
(A) A=ke (3) 4=-c > -(Q) A= - ict 
t 4n n 
3. cosh es : "(2 times) 
(Ay. (B). cosh:2x (C) sinh 2x - (D)2 cosh 2x 
_’ -4. If f() Is a function such that f(-x) = f(x) then f(x) Is sald to’be : (3 times) 

" (A) Odd function (B) Even function {<) Constant function (D)Linear function, 
5. A function defined by f(x) = x°.Is.: _ + (5times) 
(A) Even function (B) Identity function. 0 Odd.function’: (D) Linear function 

_ 6. x=at”, y=2at are parametric equations of : (5 times) 
(A) Circle ; (B) Parabola (C) Hyperbola (D) Ellipse 
7, Domain offix)= Q+vx-1isv : times) 
(A) (0, 1 (8) [2,«0) (c) [L.) (0) [0,¢0) 
8. x=acos6, y = bsin6 are parametric equations of: * (3 times) 
(A) Parabola . (B) Ellipse (C)Circle (D) Hyperbola 
9. A function defined by f(x) = x? is: ‘ (4 times) 
(A) Odd funetion (B) Linear-function : (C) Even function (D) Constant function 
10. If f(x) = cos x, then f(0) = ?: : (2,times) 
(A) -1 - i (B) -1/2: ; (Qo. ‘ (D)1 . 
11. 2sinhx is equal to: . i (5 times) 
(Ayet+e™ = (B)e*-e* (¢ <== (p) —7£— 
'€ +e e -e 
12. f(x) =cosx+sin xis ——— function: (3times) 
(A) Ever: (B) Odd * (C) Both even & odd (D) Neither even nor odd 
13. The function is said to be an even function if f(-x) = : (1 time) 
(A) -F.00) ~ (B) f-x) (C) f(x) (D) None of these 
14. If y.is image of x under function f we write it as: (3 times) 

. (A)x= fly). * (B) y # f(x) (C)y =f (x) (D)y=x +. 
15. If f(x) = 2x + 5 then f(2) equals: "(3 times) 
(A)1 (B) 9 (c)-9 (D)-1 
16.- . Which of the following is an odd function? (6 times) 
(A) cosx - (B)'coshx (C) sinhx (D) sin?x 
17. If f(x) = ¥x+1"domain of f equal to: . (5 times) 
(A) (1, + 00) (B) (-1, -20) (C) [-1, +00) (D) (-00, +00) 

18. Cosh xis equal to. . 
x aE xox 
We () er _— ()etser 
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<1 19, iff (x) =xsec x then f (0) 


(A)-4 (2)2 0, (c)o - (D)o 

20. The expression én(x +x? +1) equals: : 

(A) sinh x, “.* (B) cosh?x (C)tanh*x (D) cosech’-x 

21. cosh? x-sinh?.x = d a 

(A)-2 “* (B)-1 (C)a- (D)2 

22, -sech?x= vr : 2 

(A) cosh?x = (B)l+tanh?x= .°  (C)1-tanh?x (D) tanh? x-1 ° 
23. Aef(x)=323 +6 thenf()= ; 

(A) _ (8)4 : (C)6 i . (D8 


24. f(x) =xcot xis: 
(A) Linear function  (B) Quadratic function(C) Even’ function (D) Odd function 


25. f(x) = x Is function. 

(A) Even .— (B) Odd 

(C) Both even and odd ° *- (D).Neither even nor odd 

26. . The output of a function Is also called: 

(A) Result (B) Domain A (C) Image (D) None of these 
27, ne Is equal to i - , 

(A) sinhx (B)-sinh’x (C) cosh x (D) -cosh x 

28. | f(x) =x+ 11s function then f (t?-1) = ; (2 times} 
ta tel _(B) t2#2 # ,. (G}t (0)? 


Mf) Ef (x) then f is‘called ; 
A Linear function (B) Periodic function .(C)Odd function. . _ (D) Even function 
30. Who recognized the term function to describe the dependence of one - 


quantity on other. 
(A) Euler (B) Leibniz rc Langrange (D) Bohr 
31. If f(x) =x?, then domain of fis: i "(2 times) 
(A) real No. (B) Integer - . *(C).rational No. (D) irrational 
32, If f(x) = x? -x then f (-2) 1s equal to: , P 
(2... (8)6 _ (0 “ (D)-6. 
33. The range of f(x) = is : _ (2times) 
(A) (-00,00) (B) (-00,0) (C) (0,00) (D) (-1,0) 


34. - If (x}=x3+ sinx then f(x) Is : 
(A) constant function (B) Even function (C)'Odd function (D) Neither even nor odd 


Topic tl: Composition of Functions and Inverse of Function: 


a5, | (2) =-2x+8 then f pO) =). (stimes) 
wee HS (oy > (0) 

36. If f(x) = 2x +1, then fot) Is equal to: (6 times) ; 
(A) 4x +.1 (B) 4x +3 : (C)4x-3 (D) 4x-4 . 
37. If f(x) = (-x +9), then f(x) equals. ; . 

(a) x9 (b) (x-9)" (9-2 (d) 942" 
38, Itg(x)= Sb # 0) then gog(x) - (2'times) 
faa (byt (ox + 
x 
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39, If {x)= 2x1, then f(x) equals . (2 times) 
(A)ix (8) 1 (> (0) 3% 
: | 
40. fig te equal to.: i (4 times) 
or x ‘ " 
(A) énx (8) log, a’ (C)1 -. (D/O 
: lim * x2 é a’ -® 
“xs 0sinTxsinSe = 
Wet ay 5 f . Ale 
ye oe, (2 (0) 5 
42. tn( equate: ; 4 (1 time) 
Mayo. 1 Qt - 0) 
43. iim xe ; (2 times) 
“ x2 x= 2 ‘ ; 
(A) V2 (B) 2 (cy 202. (0)0 
44. tin I equals: (3 times) 
(A)o ~(B)-1 “a. (D)3 
45. tim’ —! = : : ".. (times) 
1490 x a 3s F : “ : 
(a)o (B) 1 “eno (D) «0 
46... lime’ = x<0 | : (2 times) 
(At (Bo (Cl rr 
47, tim see equals:" - sae (A times) 
(ayo (B-2 (1 (p)2 
4. iim x iS ; , 
"ra x - ted a (2 times) 
t 180 
(a)1 ; (b) 0 (c) is. (d) = 
Aa) e? (b) e* (ce? (d)e 
$0.” timc +4 x oy is (2 times) 
(a) 4e (by3e (c)2e (d)e 
51, . lim Sinax < . 
* x— OSindx y 5 = ‘ 
(A) (8) = . OF (0) 
lim t \" 7 
on pp - (a i in) . ‘ 
(A) e? (8) e¥2 (ces - (0)-1/,3 


—_—— 
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53, Mm teat 


x—- a x-a , : tee : 
» (A)O (B) 2a (Chae (D) Unde. 
54. lim(1+3x)*" oo 2%. 
240 ; om < 
(Abe? (BYe® (C) ef _ _ (Djet 
55, him £@)"£00) 1, equalto: , 
x7a" x-a . E ‘ 
(a) i) . (B)F (a) (c) f'(2) ; (D) #(0) 
56. > <n fort. na; a>0, then f(x) is: : . bs 
(Aat (B) @* (C)e* (D) e*. 
57. Biagt (1+. equals : iad ‘ 
(Aye (B) e? (C)e?. (0) ve 
Topic IV: Continuous and Discontinuous Fu 
2 . . 
58. The function f(x) = aa is discontinuous at : (3 times) 
x- : : ; 
(A)o 3 (8) a4 (C)-1 (D)2 
59. The function iii = +3x is not continuous at. ° 
x i . 
loxe-3 - (o) x=-5 ;  (e)x=0 (d)xs4 
60- : f(x)aVx4¥4 then oe oe an 
(A)e-8 (8) Vx? - (c) vx? +8 (D) x7 +8 
61." "i sin 7x ig sone to: m : 
x30 x. ¢ 2 
wi |. (87 OE foyer 
62- . x= acos0,. y=  bsind, represent: at : fe 
(A) Circle (B) Parabola (C) Ellipse...” * (D) Hyperbola 
63- lag| tA is Fe) Oexsl : 
x 
(A) Sech3x . (B) Cosech*x (C) Tanh4x _ (D) Cothx 
64- _ The linear function f(x) = ax + b becomes identity function if: 
(A)as0;b=1  « (B)a=1,b=0 © * (C)a=0;b=0 (D)a=1,b=1 
65- if f(x)=vx+4, then f(4) =: : . ; 
(a) 8 (pte (¢) v2 (p) 2y2 
66- If f(x) = -2x + 6, then f(x) =: , 
(A) 6 - 2x (B) §=* (q.24- _ (D)2x-6 
2 6-x ‘ 


67- Let f(x) = x? + cosx, them f(x) Is: - 
(A) Odd function (B) Constant function (C) Even function (D) Neither even nor odd 


68- tin (2) = 
(Aye » (Ble? (Qe “(Def 
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"ond year 9 __APlus Mathematics (ALP Smart Syllabus-2020) 


69- "The parametric equations x= a sec 8 and y= b tan @ represent the equation of: 


(A) Hyperbola (B) Circle (C) Parabola (D) Ellfpse 
"70, Domain of f (x) = x? + 1Is: 
(a)R BYR} REAR. () [1,0) 
n. ene”. : : : 
(a) sinx : (b) cos x « (c) sinh x , (d) coshx 
n2. jim et 8 7 At 
rH x4 
(a)-4 (b)2 . (€)6 (d)8 
. ._ 1-cos pO 2 ‘ . 
73. tira T0087 equals: 
‘a)a “ — (b)o Of — @2 
is G ; 
74, <The range of f(x) =x? is: 
(a) (0) “(b) (-2,=0) (e) (1,0) (¢)[0,«) 
75. If s)-¥+0, then fof (x) is ; 
+ (a) x! «(b) x? () (dt 
. x 


Topic I: Functions Domain & Range: 
1.) if f(x)=Vx+4 then find fee 
Sol: f@)= vx+4 ; 


f(x? +4) = Vx7 4444 


f (+4) =x? +8 Which Is required. 


SHORT, QUESTION’S | OF, CHAPTER-1 
* ACCORDING To ‘ALP. ‘SMART SYLLABUS 


= 


(cw) 


Scanned with CamScanner 


Sol: 


Sol: 


"Sol: 


Find the domain and range of FF ; (CW) (2 times 
Domain of f= R-(:2, 2): es pe os 

Range of f = (0; <0) ' 

Define an implicit function, (4times) 
If x and y be so mixed that y can’t enpress in term of x then Y is called on 
implicit function. Example ye exy-xy +5 7 : 


: Let f(x) = hd 9, find the domain and range off. 


fQ)=Vx 


Domain f = R - ee , 


, “Range f = [0,00) 


' Determine whether f(x) ayy 6 Is evén or odd. _ (C.w)(2 times) 
to fl) = x9 +6 ; 


Now f(-x) = (-x)?246 = {xy"]” +6 
5 [=]? $6=02465 f(x). ° 
So f(x) is an even function. 


olf J (x) =sin x+ cosx. Check whether fis ever or odd. (CW) 


Let f(x) = Sinx + Cosx 


Put x = -x in-eq. (1) 


=>(-x) = Sin (-x) + Cos (-x) 


_ =>fl-x) = +Sinx + Cosx 


=F (-x) #2 (x) 
Hence f(x) is neither even nor odd. ‘ 
Define Even and odd functions. ‘ (6 times) 
Even function: function fis said to be an even if f(-x) = f(x) 
hes f(x) =x? ; 
fl-x)= (-x)? = x? = f(x) 

odd function: A function f is said to be odd function if f(-x) =-f(x) 

S(@)=x replace x by -x 

S(-x) = (-x)’ =-x? =- f(x) 

Hence f(x)be an odd function. 


maine Dover end Heneiet i) Yxs-2 (cw) 
mae 4x-3 ,if-2<x 


, 4x-3 ,if-2<x 
We see that g(x) is defined for all real values of x.so 
Domain g = Set of all real numbers = (—co , 00) 
Range g =Set of all real numbers = (—c0 , co) 
Express the perimeter P of square as a function of Its area A. 
(H.W) | (3 times) 
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a(x) “(er i ifxs-2 


aetyear 11_"_._APlus Mathematics (ALP Smart Syllabus-2020)- 


“ $ol: Consider a square with x as length of each side If-P Is perimeter and A as 
. Area then - 

PEX+X+X4K x 
“p=4x 

andA =x? : : 1 

Now P = 4x ; ; . x, x 

2 4Vxt= 4VA * 


$o P=4VA x 
10: f(x) = x3 - -ax’+bx+1, H (2) =-9 and (4) =O Find values of and b (H.W) 
Sol: Given function Iscf(x) = x3 - ax? + bx +1 ; 
_ Asf(2)=-3 So 
(2)3—a (2)? + 2b+12-3 
' 8=4a+2b+1=-3 
~4a + 2b =-12 ee . es 
‘ 2a-b=6 : ‘ (1). F - 
,As f(-1) =0 : 
(-1)?—a (-1)2 +b (-1) 41 = 0 
-1-a-b+1=0 . 
a+b=0 (2) 
Adding (1) and (2) 
3a=6 =>'a=2 
Put-in equation (2) 
a+b=0 
. 2+b=0° 
“. bs-2 


11: Iff{x)=sinx, then find [ary- p00 oa oe “(Ww 
Sol: . Given f(x) = sink” : ; ; 
_ >fla+b)= sin (a+b) ' hice = , 


f(a) =sina- 
fi (at+h)-f(@) _ sin (a+b)- sina 


amy athta sin(Sthta ares 
= 5 = = Cos (a + +) sin ; 
12. | Show that x= at?, are ‘pecaairie eqastions of parabola y = 2at.(C.W) 
Sol Given parametric equation of parabola are. 
: x=at? -(1) - y= 2at (2) 
squaring eq (2) ; 
y* = 4a*t? 
“+ y?sda(at?)_ (3) 
Put eq (1) in (3) 
y? = 4ax 
Which Is required equation of parabola 


13, Evaluate apes (ey) (C.W) 


Sol Given . hoot (1424) 


ae im (sane a 
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16. 


Sol 


Now - f(- FE = 


ic I: Composition of Functions and Inverse of Fu 


ie Pav’ (i+ my) ae 


= Gf 
Define identity function, ; 
maa kaioals X> X of the form 1%) =x, VKEX 
ls called an identity function. Ans. 
.f (x) = x? - x then find f (x - 1). (c.w) 
Given f(x) = x? - x - Find f(x-1) ; 


Now f(x-1)= bi <1)? =(x- 1) 
~ f(x-A)=x? - 2x41 -x 41 
f(x — 1)= 8 - 3x +2 


Determine whether the given function is Odd or Even 13 


7 
(ew) 


3x 


Given ¢ (5 = 


; replace x by-x 


C y. +1 
-3x 
x41 


ped cans (F =) 


=f()=-F(2) 
Hence f(x) be an odd function. . 


ans 


nction: 


Wao ting mere sate Dora nd Rargnot JC) where fix)= 2+Vx-1 


~ (CW) 
We see f is not defined when x < 1 
Domain f = [l, +0)” 
Range f = [2, + «) 
So 
Doniain f-' =Range f=[2, +) 
Range f' = Domain f =[I, + «) e: 
ifn) = VieH1 tn) = = find fog (x) (H.W) 


fog(x) 
£(3)=Vas1, (2) = 
fog (x) =f fats] 


fog (x) =f [3] 


ae 
fog (x) = fats pee gauss 
x 
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2" Year 13 A Plus Mathematics (ALP Smart Syllabus-2020) 


19: Verty fet *Ox)) = x, where ffx) = (x + 9) (H.W) (2 times) 

Sol:’ Given f(x) = (-x +9)° 
Psat — ; + y=fx) 
yi = -x $ 9 . 4 : 

=9- : af “ yeft 
hy)=9-y! ; fe 
Replace y by x. 
f(x) =9 -x13 
[Now Ff (F2 (x), £(9-x¥) 
; =[-(9-x8) +93 
= [- (9- x17) +9) = (x48 =x 


=ftFiQy) =x 
20. If f(x)ave+l and. g(x)= 5 find gof(x) (cw) 
_ Sol ‘Given f(x)=Vxe1 be)= 


“Now  gof(x)=a[ f(x] = elVer1) | 


i Wey x+l ; ; 
21. if f(x)=(-2+9) find FY) (H.W) 
“sol Given f(x)=(-x+9) 
; As y=f(x) 
— y=Cxt9P 


alex P , 


y5 ==x49 

* peguy4 5 
abe ey! ao ee ey Pay 
£2Q)=9- 9 ; 
‘Replacing y by x f(x)=9- x4 


Topic Il: Limit of — 
_ 22, Evaluate lim im 5 7 


Sol: lim 
SF es 


© (Cw) (2ttimes) 


tim X22 -¥3 vx +3) . 
= lim vx- 3 om : ‘ 
sagt) 55-23 | “ 
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a2 Year 14 


23. 


‘Sol: 


Lee rol ia ; 
i arte form) ' 
* eg + =6 


25. 0° 


Sol.. 


26. 


Sol: 


27: 


eats tin(t-5) 
“el 
=," (1(-2)) : ay 

{rhcry 


~ Evaluate lim a6 


+x-6 


-8 ip 2D H+) 


“lim 
im +x-6)> 92 GB (x+3) 


lim(x?+2x+4) (lim x) +2linx+4 
em mata x42 
lim(x+3) ; limx+3 
cal is . : x92 
_Q #2(2) #4. 12 


243 Tee 
2-3x 


Evaluate’ lim 
34 4x* 
Here Vi? =|x|=-x asx <0 


ats Dividing up and down by =x, we get 


Ge 2-3x. gy S=2/x43 0433 
lim =ln————> = == 
8 N344x? 7*y3/x7+4 VO+4 2 
“el 
Evaluate lim 2—* 
Prd xt 

v= Pax i =, Met ae 1): 
x+l x+l. x+ 

lim : 

-l 

x >-l ae ) 
=-1(-1-1) 

Evaluate Lim (Lt 2xF 


* Aplus Mathematics (ALP Smart Syllabus-2020 


(c.w) 


(H.W) 


(C.w) 


" (H.W) (3 times), 


(H.W) , 
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Sol: 


Sol: 


Sol: 


Sol: 


31: 


Sol: 


32. 


Given = 
itm 
x30 
_ Lim 
“£270 
= (ee? 
Evaluate x7 0 Sinbx 
_ Lim -sinax 
"x 0 Sindx 


‘ Sinax | 5 
= Lim is wax 
x70 (= =). 
‘Lim Stnax 


of [isa 


x40 y ox 


> £8( (= 
o\1. b- 


Evaluate: 
90 «x 


Lim :1-cosx _ Lim 
x30 x 
_ Lim 1-cos?@ 


[a+ adn] 


-x740 
_ Lim 


(it 2x2)F 


(+ aoa 


, Lim: 


‘pag tx kee 


‘Lim Sinax - 


(H.W) ‘(6 time) 


Lim sing 


“420 7.7} 


Lim, 1-cosx 


¢ 1=cos. *) = *) 
x yN1+cos x, 


(H.W) (3 times) 


sin?x 


“x30 x(1+c0sx) x + 0x (1+cosx) 


Evaluate 


" xo-l 


Lim (sinx\? Lim -x* _ jay) 
aoe y lim (1)° (0) = 0. , 
2x 
Evaluate the Limit = lim (1 +2) (cw) 
-Given . 
3 
lim im (1 +3). 
Lim 3\*\" _ Lim 3A)’, 
see (+ 3)) xo (1+ 2) | ’ 
x/,76 
Lim ay Lim a\" 
-|,tim +2)" im(i+3y =e 
=e 5 
3 Lim ‘1-c ; 
Evaluate Aamry (H.W) (2 times) 
Let | be the required limit then , 
= Lim 1-cosx_ Lim (E22) (422) 
“x 30 “Sinz “x 70 \ sinx 1+cosx, 
— Lim _1-cos?x_ Lim sin?x 
“x4 0 sinx (1+cosx) “x9 0 sinx (1+cosx) 
= Lim _sinx _ sino _ 0 _0_ 
"x90 Ltcosx” 1¢coso° 141 2 
* Lim 


(H.W) 


etx? 
x-1 
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2" Year 16 
, Lim (x> +x? 
a x—>-ll x? =1 


Using algebraic technique 
_ Lim _ (x41) 
. xo-l (x-1Xx+1) 


gh [ee 
Se pede (x21 


fat Lim. 1- : 2. A : 
33. Evaluate at : (H.W) 


c. x»0 x 
' - Lim *\-cos2: ; at 
Sol Given 9" ~ <“ = : 
Li PERRO Mix 


““ Qsin?x = 1- cos2x 
Lim sin?x cor 
- 30. 
es 2 Lim ‘sin?x 
x30 x 
= Lim (2) 


Topic IV: Continuous and Discontinuous Function: 


34: Discuss continuity of f(x)é. fe »fx#3 ‘(C.W) (4 times) 
»~ * < % Jif x=3 
Sol: Let f(x) be a continuous function at x ='3 
(i) {(3)=6 be defined at x = 3 
(i) 1M tu) be exists 
Eo ee . 
Lim f(x) “ Lim x?-9_ Lim (x-3)(x+3) 
x73 xp8xs x33 G3 
_ Lim 
Tyg (x +3) 
=3+3=6 
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uy Pa fa) = #3) 
‘ 6 =6 


Hence f(x) be a continuous function at x = 3 : 


35:° Dlcuscontinlyof eat When fe) =| 7! Fx<3 


2x41 vif x23 (H.W) (2 times) 


Sol: Let function be defined atx = 3. 
(£3) = 208) 41264127 


ss Lim 
(ii) Let ~43 f(x) will be exists. 


tr om, 0 = Lim 0 

et ee Lim (x= 1)23-122 
aa, re 2(3)#1=641=7— 
Since ee fa) TE x) 


Condition (li) is not ain 

Hence f(x) is not continues at x = 3 
36: _ Define Continuity. 4 : : ; 
Sol: A Function fis said t : oe 
‘o'be continuous at ‘c’ iff the following three conditions are satisfied, 


(i) fc) is defined (i = f(x) exists co Pvc! f(x) = “fe 
' 10)= [24 sf xsd 
. 37. Discuss continuity of function 4xtl , if x>2 atye2 (CW) 
_ Sol Given 4 ; , 
2x+5 , if x<2 

fe)-fe , ifx>2 

. be a continuous function at x = 2 
(i) —£(2)= 2(2)+5=9 


Lim 
(li) | ¥>2 we be exists. 
So LH.L =R.H.L 

LHL = Sue f() 


LHL = “i (2x+5) 
x-> 


-2G)+5 
=4+5 
=9 


Lim . 
RAL = + 
x2 Fe) 
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Lim an 
+ (4x41 
x32 ( 4 ) 
4(2)+1 = 841 
R.HLL 


Lim 
So _ x + 2 1) 


i) 
.-) 


LHL 


be exists nae: 


ny Lim 
SQ)= Se): 
(i) x>2 
9=9 ; me : . 
Hence all conditions of continuous function be satisfy. So f(x) 
be-a continuous function 


‘ 


At x=.2. Ans. : 
5 2 xs-l tim 
38. f(x)af*** > ~, Find “e’. So that exists. (H.W! 
i 16) Ce , oxo! ‘ 8 xl F(+) sa 
(2times): 
Sok: since '™ — 4(,) be exists 
@ -*< ; 
So”, Left Hand limit = Right hand limit 
ete ae es Tim. bo : lim 
: . x = + f(x} 
x 2-1 F(x) Oe papel 1G} 
lim fim | pe 
= 2 = + +2) 
pon ah Gah pot 42) 
-14+2 = c+2 
12 c+2 ‘ \ 
: 1-2:2°¢ 
‘ 
le 
seed: c=-1, : 
(39% f (x)= a ra Find the domain and range of. f(x). (c.w) 
Sol: Atx=2, and x=-2, ‘f(x)= a ; is not defined. 
- So ; A Att a ‘ < 
Domain of f(x) = Set ofall real number except — 2 and 2 
Range of | (x) = Set of all real numbers: 
1 I 
40. Find: fog(x) if f(x)= =—. F H.W) 
fog (x) if F(x) Feri £©) : x#l (H.W) 


So: Given (x)= ree g(x)=—+ 
Now fog () = f(g(z)) 
| sea(s)= 5) 
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s : ~ a 


Ans, 

Jog (x) = iz F ; 
a. Find value of so that continuous atx: #)={% ppt 
vt (H.W) 


Sol: since f(x) be a continuous function 0. radi ) exist. 
“Tim 


So° = F(x): be exists 
x73 : 
“AS - Left hand limit = Right hand limit 
lim : : lim 
x33 4(*) a x73 (+) 
lim ' lim |, 
x3 pt) e x33" 
m(3) =@) ~ 
3m = 9 A 
m= 3° . Ans, 


42.” Determine whether function f(e)=2 2 ts éven'orodd. (H.W) 


Sol: Given fe)=% 
ee Replace ea =x : : 
a x).-(-x) ae ae xx) 
peaptalee atts (22) 
». £Cx)=-r@) 
Hence f(x) in an odd function 


} Tim x- : # 
43. Evaluate - Sexrcosx (H.W) 
so X00 


Sol: 


_ tim 
“x30 x 
_ lim — sin? x 
“x30 xcosx 
© tim sinx sin? x 
- 80 x | osx 
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2" Year 20 A Plus Mathematics (ALP Smart Sylabus-2024, 
lim sinx lim : 
20% x0" 
lim sinx fim 
x90: x90" 
i 
‘=i. fan0=0 *. Ans. >.° 
44., For the function, f(x) =-2x+8, find f(x) 
Sol: Given S (x) =-2x48,. f"'(x)=? 
Let f(x)=-2x+8=y 
<2x+8=y 
-2x=y-8 
y-8 


' yoo 


2 


_ (ew 


vey uy 


ek +0. 
Now y=f(x) ; ; 
then f"(y)=x from (i) : to" 3 
a A = f')=42 ‘eclaie ny" by x, | 
t =: f(y which is required. _ 
i ci 


4S. - Evaluate: jim——2 
ca) Ix— 13 


Sol: Given tin Fe (% f, form) 
. = lim = letn3 
3x3 x3 
med (x-3)(Ve+v3) — 
“8 (Viv) (d+) 
_ ‘s(a-b)(a+b) =a? - 8 
tig EME) 
(ey -(B) 
tin IES) 
a e=3) 
=tim (ve +58) 
23+ V3 =23 
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| 
x-3 


* Gee 
46. Express the area “A” of a circ as a function ofits circumference “ 
Sol: Consider a circle with centre at'O and radius "x" 
Then circumference ‘of circle 
\ e. c=2nx 


“cr. (HW) 


ce 
oe * hes w 


also 
area of circle | 
“te 
. A=nx? 
from (i) 
2 
Az (2) 
: 2n) 
, ye 
A “a 
= Cc 
— 
Which is required. 


47. For the real valued function /()=282t find re) and f-"(-1) (CW) 
Sol: 
f"(x)=? and f"'(-1)=?. 
‘ 2x+1 
Given r= 
2x+1 
xT 
=> y(x-1)=2x41, 
Say-ya2x4l, ; 
 Spay-2x= yt! 
=>x(y-2)=y+l 


Let ‘ys 


xo dtl, (i) * 


then y=f(x) 
=>f"'(y)=x from (i), 
L'Q)=25) Replace “y" by "2" 


—_—_——.———__— jj 
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f(x) -24 , 


Also replace "x" by -1 
ck gee en 
| =e f"(-1)50 
Which is required 3 . 
48. f(x)=vae4, find f(x? +4) Sa}. . m 
Sok f(x*+4)=2 ; 
Given f(x)=Vxe4 
Replace x by "x? +4" we get : 
_ Sf (# +4)ava +444 © 
f(32+4)=vx2+8_ which is required. 
Mf x)=3e'-28%.9(2)=Z find #(e(2)) 
sot: y(e())=? o 
Given f(x) =3x‘-2x" and s0)=F 


f (e(s)=/ (4) 
naorh 3h (3), 
, He(s))=3()-= (LCM) 


1(e(2)) = 


+ slate 82 
Which is required. 


; . 1-cos@ 4 
50. Evaluate: = /im——— c. 
ie oso sin8 a (cw) 


- L-c0s8 
Sol: Given. Fim “228? (% form) 


, 1-cos@ | 1 #0088 


=lim— . . 
69 sind — 1+cosO 
=lim (i ~cos0)(1 +0080) — (a-6)(a+) 
_ =a-B 


+0 . sin@(1+cos@) 


Scanned with CamScanner 


2” Year 23 A Plus Mathematics (ALP Smart Syllabus-2020) 


‘i (1? cos’ . : , , 
= 
on sin 6(1+cos) 


i _ (100s? 4) 
= lim ——_—_—— 
9-40 sin @(1+cos@) 
sin? 
=a i eB (1+ 0088) 


* sind 
=lim 
940 1+cos0 ‘ 
_ sind =9 9 9 + cosO=t 
“T+o0s8 141 2 7. ~ 8 sind =0 
$6° wig eee 
640 sin 
TAF REE aE IE 


g LONG QUESTION’S OF CHAPTER- 14 
“ACCORDING TO J ‘ALP. SMART SYLLABUS-2020_ 


teerweamen: 


t 
| 
i 


TCT TTTTTTTTSY SEPPTTTCTTTCTOMPTTTTUTTTTE | 
1. Solve that: parametric equations. x=acos6, y=bsin@ represent . the 
ary 2 . ~ . 
equation of ellipse ae =1 (H.W) 
5 a : 


Topic Il: Composition of Functions and Inverse of Function! 
2. For the real, valued function f, defined below find: | (HW) 
(i) £7). ~ Gi) F2CD andverity {'@)= S'S @) =x. f@)=Cx49 
Topic I: Limit of Function 

zi I-cos pO 


‘ Li a 
3. . Evaluate an 100s 98 (H.W) (2 times) 
E tan 6 -sin8 
‘ Lim, 
| Evaluate ¢° . sin’@ (H.W) (4 times) 


Topic IV: Continux and Discontinux Function; 


3, $2 \ 
4... If rote eee discuss continuity at x = 2 and x = -2. 


3 ifx22 
: (C.W) (3 times) 
5.° »> Discuss the continuity of f(x) at x=2if f(x)= ant3f xs? (cw) 
‘ 4x+lifx>2 
V2x45-Vx+7, $5-Vxt 1) #2 
6 If fo= = eae eae =*")==* find the value of k so that fis continuous at 
k x=2 
x=2. : 3 (Cw) (9 times) 
. Ane 3x-L ifx<l 
7. Discuss the continuity of f=) 4 ifx=1 ate=t" (H.W) 
2x, ifx>l 
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Smart Syllabus 


Chapter-1 (Examples According to ALP 
- _ Example 2: (Page#22) _ . (c.w) 


4 
Evaluate lim tel 
ao 3x? + 10x? +50 


Sol: Dividing up and down by x, we get 


m Sx*-10x? +1 _ = 5x-10/x+1/¥° 
| were 3x + 10x? +50 | 4-3 +10/x+50/x° 
«0-0+0 


* Example 4: (Page#22) (c.Ww) 


Evaluate .(i) lim 2=3x 
13 44x7 


—3x 


(i) Jim = 
V3+4x7 


Sol: - Here Ve =|x]=-x as x<0:* 


Dividing up and down by -x, we eet 


lim - .* -2/x-3 043 3 
in are +4— V0+4 2 
ee 2/x-3 0-3-3, ; 
(i), tim = lim = — (Dividing up and down:by x) 
See ee 
Example 7: Evaluate: tim *=£080 +, (Page#26) 
" Sol: fim 10088 16088 1+ 0080 
a0 8 0 1+cos@ 
. } 1-cos? 6 sinr’O . (2) 1 } 
=——_$____~ = ————~ = sin 6| —— || —— 
0(1+cos) ach, 0° \1+cos6 
= tin(*= <8) mind z } 
6 6. 99\ 1+ cs00 
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OBJECTIVES (MCQ’S) OF CHAPTER-2 sarc mace | 
ACCORDING TO ALP SMART ——— errs | 


1 Rotation <<< qenene was used by: mere is : (1 time) 
i (ye 4  "(B) f(x) an (C) £°(x) (0) (x) 


| 2 jim fee83)=f0) | (6 times) 
x 
(A) £2) (8) fa) > (C) 772). (OY Fray 
3 The notation used by Lagrange for derivative Is: (2 times) 
wy OF 2 Ore (oH 
J 4 wn =) £9). (2 Times) : 
(C) f (2) (D) f.(0): 
7 (3.times) 
: “(c)3x (0) 4 
+ 
6: The derivative of ./x ‘atx =ais: + (2 times) 
A) V2: 8) ye p) tL. 
(A) V2a . (B) a (C) Ya (0) Na 
7. 43) Is equal to. ; (4times) . 
” ae \ ax+b rok 3 
“(ay tL ip) ine 8. 
1! asa, { rene by @ (ax+b) ms ones; 
8 IEA) = 5 then f(x) = (4 times). 
wa: @a . Fs (0) => 
9. Differential of y is ; ‘ ‘(5 times) 
(A) dy’ (8) 2 (C) dx (D) dy 
10. ify= ree then v. ee es ~ «(3 times) 
: x a& : : 
ay i+ (a) 144 eh ae (0) 1-4 
: x ¥ x ; P 
11.0 if y= x” then 2 is: (3 times) 
(A) -30" (B) y Ben (c) 3x8? ; (D) oe 
12. : fw) Is equal to: (4 times) 
a) = ex (3x? (0) 43"" 
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(a2) Is equal to; z 
© a) Le’ @) = 2G) " (B) 2 20) /'0)~ foe 
(f@) ‘ : (f(@)’ . 
(c) seofta)- foe @)-f@)g) . *(o) Lo)et@)- e097) AP 
(g(@)) (ge) 
14. Iff{x)= x then re (3 times) 
en Or “(0)3 
15. Differential of 3" oa “5 + (6 times) 
on Dy (0) ax # 
(A) oo (8) 2xdx (c) a ( axe 
"46 The derivative of +2*" equals: . (4times) 
* , . = id 
2 ; 2. a . -1 
Rt A eS Os . 7 Os 
17, Af f(x)= x! then f'(1) =” (3 times) 
(A) 100 . *  (B).99 {c)50 (D)0 
18. | a(x-!). a (4 times) 
dx\ x . i 
(A) 1- +4 (sake “(Qi/x? (D) 1-1/x? 
19, 4s f(x)is equal to: (2 Times)" 
(a) fis SSS LA FY) 
20. Fs sae : i 
(a) 1-— (o) 144 (45 (d) 1-5 
‘21 ‘thy 3 - VF then (2) 
3 1 +1 -1 
gs b) — as ae 
~ *. "2 > iy 
22. | Ify= x—then a 
)145 toi ist (ay 1-2 
x x 
23. iteskp -7=0, then 4 : (2 times) 
2 egal 4 -4 
(az ad (0) | > (d) = 
24. . lax z)= 
Woe  «-. O-se (C)ixvz (0) None of these 
d [x 3 
3. (= . , 
Wes 8); os Oe 
26. gWz-9 =z 
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2" Year 27 -__A Plus Mathematics (ALP Smart Syflabus-2020) 
Way (3) Ons (0) vx=9 
27. Sxtts equal to: ; y : ; 
(A) nx eer. (Qe (0) xs 
28. IE (th) = cos (x+h) , hina f (x) equals: : 
(A) cos x ° (B) -c (C) sin x (D) - sinx 
29. f(x) => then ras ede 
(A) “(BO (C)-1 (D) 00 
2 
0 g(a) Ties 
1 1 
Gre 5 ()1+5 (C0. —M-% 
Fed oat iP Lope 
(A) 2 (x? +4) (e) "(C)2x (x2 +1) (D) 4x (x2 +1} 
x. 4/4, (33%) = es 
{A) 4x ‘ \ (B) 4x/3 ‘(C)x4 (D) 4x43 
33. (f.0g)'(x) = C ‘ (2Times) 
» (A) P(e(x)) ~ (8) Fem (C) (e(x)).8'(x) (D) P(g(x)).8(x) 
4 4 : 
3 4 (x3 +4)3isequalto: | _ 
KG844)F (G44) T 2? (7G 4+4)T NO) G3 +45 
35. If f(x) = then f’(2) Is equalto: OE ong 
3 > 5 1 -3 
MAS ae (7. » (> 
& = (Ga) x 
g'@) <9 re) =o'(x). a g'(x) 
(A) a) *(B) 20) et (c) Gey? (0) oe? 
: 
‘37. #4 gy a Is called (S times) 
W Product ce (B) Power rule (C) Chain rule (D) Quotient rule ; 
Derivative of -sinx w.r.t. sinx is: (2 times) 
in cosx .. - —(B) -cosx (1. (D)-1 
39. Ify=cosx,u=sinxthen2 = 
. (A)cosx ‘(B) —cotx _ (C)+tanx (D) = cosec x 
40. _ Derivative of (x? +1)? w.r.t x? equals: 
(A) 9 (x3 + 1)8 B) 27x? (x3 + 1)9 C) 3x2 (x3 + 1)8 (D) 27x (x? + 1)8 
Topic iV: Derivative of Tringnometric Functions: ° 
_ 4 It y=cosvx, then aa : - (2 times) 
(A) sine (8) audi a) =n (0) soft 
42. SL (cosec's =cot? x) Is: (1 time) - 
- (A) cot? x+cosec?x - (B) Dodtect oles en cciied! 


“(0 (D) sec? x+ tan? 


arene 
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2" Year 
43, 2cosax Is: 
(a) ~sin? x (8) sin? x 
a. 4 Jans) Mj, 
; ia i . (B) 3 fan x.sec” x 
d 


45. 


ay S 
—sin' —=_— 
a 


: te : fp) 2. 
Wore Or 
46, (an! -+00t" x) equal to 
(A)-1- (8)0 
47. — 4 (in Jz) Is equal to 

Dp 3 

* (A) cos Vx (8) wage 
: 4 eot!x)= 
48, (cots) 

ad 1 
(A) im (8) > 
49. . if f{x)=sinxthen f'(0)=_ 
(A)4 (8) -1 
50. 4 (cota) = ‘ 


_ (A) cosec*ax'’ * (B) acosec*ax 


51. Sin x)[s: 
| is -l 
(A) B 
xe -1 " we -1 
< 52. anh x)= 


ww mel. 


1 
1+x? l-x* 

. df : 

53. —| — | Is equal to: 
— es bs 
qd. ; d 

(A) ain (8) Scosecx 


a (ay. 
SG, (sin?) ls equal to: 
(A) cosx? (8) -cosx’ 
1 
5s — 
Se Is the derivative of: 


(A) sin x (B) sec'x 


: (Cc) -2sin2x 


45 
(c) Stan? x.sec? x 


©) 4 cosx 
(C) x?sinx’ 


(C) tan“ x 
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(3 times) 

. {D) sin? x” 
(6 times) 
oe . 
(3 times) 
Db) 
( » wr 
: (2 times) 
(D)2 
(3times) 


(0) a 


(3times) . 


-1 
(0) 1+x? 
(2 times) 
(D)'x 


~ (1 time) 


(0) 2 cosectax 
: eo eae 
_ (11 times) 


1 
as 


(5 times) 


(3 times) 

se 
(D) z cotx 
(3 times) 


(D) 3x? cos x? 


_ (times) 


(D) cot“ x 
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56, tf f(x) = tan xthen S'(cot x) = 


eae fe (4 times) 
a) ad : (B) sin? x oo, (C) cos? x (D) sec? x 
57. A (ainh 3x) 2 32 _ (times) 
(A) 3 sinh 3x , (B)3cosh3x (C) cosh 3x (D) sinh 3x 
58. tf f(x) =sinxthen f(r) s___ : (4 times) 
(A)-4 (BO (ca. (0)% 
59. (ests) equals: ; y (2 times) 
(A) sec? x” (B) cosec? x (C) -cosec? x (D) -sec? x 
60, f(x) = Sec! x then f(x) = a (2times) 
(A) Pees (B) Sec x than x (C) Cos’x Coseex . (0) ~Cos? x Cosecx 
61. 4 (cosh x) Is equal.to. (3 Times) 
(a) sinh x 7) (b) =sinh x (c) cosechx - _ > (d)coth x 
62. Zax) . 6 ey oe 
(a) cosecx cot x , (b).cosec x cot x (c) cosec? x *. (d) -cosec?x 
6. Leash) = (3 Times) 


1: ‘ Liz yl il 
—- .  (b d 
a a = Ma 


64. * iffy) = tan, then f (2) 


| Pe 1 
: - () 
(a)2 : (b) 2 (c) ae (d) ari 
65. Derivative of cos x? w.r.t.x equals. og (2 times) 
(a) 2x Sinx? (b) -2x Sinx? {c) x Sinx? (d) -x. Sin? 
66. it VCore =, then B=: : 
- (a) cose? x “w co sec? x () 2Veotx (d) —2Vcotx 
2Weor ; Neote ? "~ cosec? x " cosec? x 
67. 4 (Cosechs) 
(a) cosehx cothx (b) sechx tanhx (c)-cosechx cothx . (d)cosech?x 
68, Bal 'y = * 
dx sinx 2: 3 
(a) at. (b) Lae : (c) Cosec? x (d) -cosecx cot x 
cosx cosx . : : 


ld 
69. ——(sin:x?) = 

2 winx ) 
(a):X cosx? > (b) cosx? 
70. = (Cosx’)= 


(A)-2xSim®@ (8) 2x Cosx? | (C) 4x2 Cos? (0) cose? 
71, F (Sec x) = 


a 


(c) 2x cos?x (d) 2 cosx? 
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(A) Secx (B) Cosecx (C) Secxtanx .  (D)-Seextanx 
72, (Cottn) = . we 

1 : % a0° . a | -1 
(A) =e Oo Ov (D) ae 
‘73. Derivative of In (1-cos x )w.r.t x ae "i 
We tan (B) tanx/2 (Cc) oe - — {(D) cotx 
m= < (sin 2x)isequalto ; : : 
(A) cos Py “ (8) 2¢os 2x () faaae . (D) aeete d 
Be < (sinh) Is equal to : an |S? (2 Times) 
(A)=coshx  - (B) coshx — (C) tanhx* (D) sechx 
1% + ecl-tomse x)= ; ; ms, 
(A) cot” (B) cosec? x oy (C)tanx . * (D) cosec x cot x . 
77. ity =sec E ce x), then yi equals: : Mig 
(A): cosec x cot x (B) -coseéc x cot x (C) sec x tan x (D) -sec x tanx 
78. ~ f(x) = cotx then f (17/6) = ; 
(A) a vt (8) 4 -  (e)¥4 (D) -” 
79..— < cot? 2x = : : _ (2 Times) 


at “(A) sec cot 2x‘cosec 2x: (B) -4 cot 2x ‘tosec? 2x- 4 4 cot? 2x cosec 2x (D) -4 cot 2x 
80. If f(x) = ¢os.x then f' G ys 


(Aya. > eR atthe 
81, Litantxyy= “2 times) 
1 "i : 1 : zs i v1 
Aa (8) Oa5 ea every 
82. ify=sin* yx, then % equals. . : 
1 , 1 1 
ame. Ome Ome. Oar, 
83. < (¢os"*x) Is equal to: ae 8 
Waa - OER Ope 0 
‘84. & (sec hx) . is equal to: 
"(A) secx xtan x (8) -secx tanx _(C)-secc hx tanhx (D) sechx tan hx 
85. & (sex) = = ; ’ (2 Times) 
(A) sec x tanx: (8) -secx tanx (C) sec? x (D) sec x tan? x 
86. + (cos h-'x) = 


(A) era (B) = (c) a ; (D) aw 


Topic V: Derivative of exponential and Logrithmic Function: 
87... ify = én( f(x)), then 2. (6 times) 
(A) _£@)_ (8) £@) ; (C) 40) (D) 1 
f(x)Ina Ss) F(x) 
88. [en(énx)]= : (5 times) 
(ay bo « (8) (QL (D) = 
a 3 ; xtna xlnx ' tnx 
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2" Year 31 
day 
89. a? ccc 
(A) a” (8) a*Jna 
90. Lig, =" —_— 
ay (8) +boga 
x ee Bs 
91. ify = ¢n(tan hx) then 4s: 
(A) sech?xcothx — (B) 2cdsech2x . 
, d [or a 
92. $(2" ) equals: 
(a) 2% (8) ina. 
93. fem) ‘sequal to: 
1 1 
(A) tm (8) — 
nx Kies 
Ify= e™ then y, Is: ‘ 
(A) e* (B).e. 
95. The derivative of f(x) = e* equals: 
(A) e* : (B) xe*" 
96. If f(x) = In (x + 1) then f(x) =. 
Wet Oo 
ee : 1-x 
97. fem )= 
(a) e" (b) 


98. The differential-co-efficient of e*"*Is: 


(a) e*"*.cosx ~ (b) e*™*. sin x 

99. . Ify= én(sin x), then Pequals: J 
: (a) tan x (b) cot x 

100. equal | 

(a) e/™? (b) ef") 

101. , Ene") s 

(a) 2x - (b) 1 
102. fem) 

(a) ew** . (b) ganahoed: 


(9) 


Ina ~ 


- 1 
(c) ne 


(C) séchxcoth? x 


vi 
(a) 2" in2 
2: 


(C) x 


(c) 9e* 
i 
x1 


e 
(c) yal 


ia = 
x+] 


tou 


+. & 


‘{e) 
(e) e*** cosx : 


(c)-tan ¢ 


£2. 
e 
(c) x? 


(c) e%™sec*x 


A Plus Mathematics (ALP Smart Syilabus-2020) - 


(3 times) 


- 
ie 


(5 times) 


1 
0) —— 
er om 


(5 times) 
(D) -2sec hxcoth x 
. (times) 


afi 
(D) 25. 
"_ (5times) 


(D) énx 


(1 time) 
(D) 27 
(2times) | 


(d) 2x? 
_(3 Times) ms 
(d) sinxe*™*" 


(d) — cot x 
(2times) 
ef 
'd' — 
(a) eG) 


(2 times) 


z 1 
() 5 


(d) e“*" In tan x 


Scanned with CamScanner 


2™ Year 32 
103. Y/ay(e*"**) = : 
(A) exttt = (8) Qxex? +1 . ‘(C) 2ex*#1 

- 104. v=5e™then = d ; 
(A)5 Seat -(B) 154 (c) -5e*4 
105, if f(x) = e™ then F(x) ls equal: to: 

ay. / (a) -— (Qae™ 
106.- Semi) equals: ; : 
(A) wire : (8) sinxet™ (Cj cosxe*™ 
107,° = = ((enx)™)k? 

wen xm} (a) im ye (C) ae = 
108. . < (ogi ) 

(Aye ie Pia oe? Meg 

may vy a A 

(a) e%* oF (5% 

10. £in(2)= 

(ax ae OS 
an £@)= >. Ss 

(A) a* Ina. (8) = al (C) a* ine 

wo se 

112. qos : 

A) aos (8) a**na (oe 
113. = az (én (e* +e7*))= 7 
wee wR | OSES 
114, Sat equals: 

(A) aft fl ty) (8) aft f’ {x).a (ae 
dy y 

115. Ify= zoey thea: equals _ 

(a) cos x’ ,.*. (b)-cosx (c)y 

116. Ify=e™ then ys — 

(A) 16e (B)8e* (C) 2e* 

‘117. Ify= e™ then y= 

‘ (A) ate™* . (B) 2 (c)3 e* 
a lety= = cos (ax+b), then y2 equals: 

B) -a (qj ey 


ane ic Vil: Series Expansions of Function: 


- 119° 14 rat is Maclaurin’s expansion of: 
(A) cosx (B) six ; (C) e* 


A 


A Plus Mathematics (ALP Smart labus-293, 


(D) -2xe7+1 
(2 times) 

( D) 15e3"4 
{D) ~ae™ 

(2 Times) 
(D) -cosxesi 
(p) 74 
(0)-2 
(2 


(D) = ‘ 


(0) —* ina’ 
‘(2 times) 


a 
(= 


-e*+e7* 


(oy 


(D) sy bebe 7 


(d)-¥ 
(D) e 


(D) xe 


_ (D)-ay 


(1 time) 


(D) Inx 


Scanned with CamScanner 


2™ Year 33 


120. ‘Maclaurins expansion of In (a +x) Is: 


A Plus Mathematics (ALP Smart 


ve tt noe 
Nanette matte (Orga 
121. The series x-=+ Ect : 
(A)cosx  * (B) tanx * (C)sinx 


122, 89 OAK +8gK8 + 0 BX" + ow IB 
(A) Maclaurin’s series (B) Taylor Series 


ng Functions; 


labus-2020) 


(D) -sinx’ 


(C) Power Serles (D) Binomial Serles 


123. , D0 lon f, we have f(x) = (3 times) 

(a)o (B) +ve (C)-ve (D) «0 

124.. The function fia =2+3x? has minimum value at : “(4 times) | 
“AYK23 2 (B)xs2 0, (C)x=2 (D)x=0 

125: f(x)increasesif:. (1 time) 

(A) f(x) <0° (B) f(x) >0 (C) f(x) =0 (0) f* (x) 20 

126. If f"(c) =O then f has relative maximum at x = ¢ if: (3 times)’ 

(A) f"(c)>0 (B) f"(c)<0 (C) s"(c)=0 (0) f"(c)20 

127. The function f(x) = 3x¢ has minimum value at : (2 times) 

(A)x=3 (D) x=0 


“128... Iff (c)=0 and). <0 then f (x) eay ea atx=c" 
(a)Maximum value 


b). Minimum value 


(c) Neither maximum nor minimum value’. (d) Stationary Value 
129. ° The minimum value of the function f(x) =x? + 2x-3isatx=. 
(a)-3 (b)4 c) : (d)- -1 
130. f(x) = -3x? has maximum value at: 
(a)x=-2 (b)x=-1- (c)x=0 © (d)x=1 _ 
131, Solution of differential equation, 2 =yls: (2 Times) 
(A)ces > (B) ce* (C).e* (D) ex 
"132. f(x) = sin x is decreasing function in the interval: 
w)(-m,M/2) (B)(“%/p 0). ()( O.%/a)  (0)(~3%/p, 2) 
133. . Let - be differential function In neighbourttied of “c” where f'(c) = 0, 
‘then “f” has relative erg atx=cif: 
(A) f” (c) =0 (B) f” (c} (c) f” {ch <0 (D) f” (c) does not’exist 
i. The critical value of * =x?-x=2 equals: Z 
(A) 3 ()= 2 (c)2 (D) -2° 
135- 4 9,2, Is equal to: 
(A) -sin’x (B) 2sinx  - : (C).2sinxcosx (D) - 2cosxsinx 
136- lexetoy 42 4. ls Maclaurin series of: ft 
: 2! 3! 4! : ; 
(A) ex (B) sinx (C) cosx “ S (D) tn (+x) 
137-. Ifx=at?, y= 2at, then # is équal to: : 
(ay (8) (Qe (0) + 
: t 
138- 4 1 js equal to: 
» delartb 
(A) ax +b (8) —=!__ _-a) 
ai 0 ay oF (D) én(ax +5) 
139- If y’=sin3x, then yz is equal to: 
(A) 9sin3x (B) -9sin3x (C) 9cos3x (D) -9cos3x 
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(A) eo) f(x) 


140- If y=e/) then y=: 


(8) e*),¢°(x) “(C) ef”) log £(x) 
141- For relative maxima at x = c: ‘ : 

(A) (c) < f(x) (B) f(c) > f(x) (C) f(c) = f(0) 
142: If f(@-«)<0 and f'(a+<e)<0. then at x =a f(x) has: 


(A) | vas Minima (8) Relative Maxima _ (C) Point of Inflexion 


143- 5 pig lars Cor 


Pa i 7 1 
14x? 3, One 
ae fee = 
(A) ~tatwl? (2) ~e'eG)l? 


@-L@r . 
145: A (cosee:)= , 
(A) -cosec?x 

u6- 2(")=: 

: a& 


(B)-cosecx Cotx _ (C) -cose€x Cotx 


; vz. 
r vz, a¥* Ina 
(A) a¥*.Ina (c) ar 
147- Geometrically © me means: , 
(A) Tangent of slope (B) Slope of tangent (c) a of line 


» 148- it y=vi- -x ara s 
a) ie - B) i 
: oP ee 


149- y =e"; then Y= 
ae 


ae aa 


2 
a ae 


. {A) e%n (Cy e+ cosx’ 


(D) e/@), S'(e) 


_ (P) Fle) s f(x) 


(D) Critical Point 


Sei: 
(D) TF 


= a(x) 
EGF 


(D) -cot?x 


at 
(0) 2Vx Ina 


(D) Slope of x-axis 


x 


VI-x? 


‘(D) 


_ (D) -e*™cosx 


(D) Point of inflection 


- -l 
af Rar 
(2 times) 


(D) 5(5*) 


(D) 2 


_ (B) e#™cosx 

150- If f(x) has. second derivative at “c” such that f'()=0 “a f'(c)<0 then 
; “ce” ls a point of: 
_(A) Maxima (B) Minima (c) Zero point 

151- = sin*x= - 

‘oa : £4 
(A) — (B) cos*x ic 
vi+ 7 , ‘ ie 1-x? 
152-. 2 (s5*)_ 
sx 40) 
7 5* 

(A) 5* sXe 

(A) (B) S*én5 (Cc) ons 

153- 4 (sec x+cosec"'x) = 

(A)1 _. (8)-4 (c)0 


ise 41) oy 
n x 
(A)-2, - "(B)2° (1 


lis =: 


(2 times) 
(D) -1 
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2" Year 35 A Plus Mathematics (ALP Smart Syllabus-2020) 
dee 
, Het 2 
155. x 


(2 times) 
(a) e ~ (b) F(e™ (c) (x) . (d) f(xye"" 
: an. ‘ . 
156. 7 (2 times) 
ia i "(bya ve or 
: x 
157. If f(x) has maximum value at x = ¢, then F(c) = 0 but f” (c) Is: 
(a) Negative > (b) Positive Ac) Zero. (d) Undefined 
dfa\- 
158. (2). 
1 : ‘ 
(ala tb) — Ce (a -$ 
159. 5(Cae)= 
| i) sinx? -(b) -sin x? (c) 2xsin x? 


(d) -2xsin x? 
| 160... If y=sin'~ -then siny=: * 
a 


(a). cosy, » (b) cosx. () 2. (d) 2 
: e : 4 ; a 
161. a w)= Nye ‘ 
Og 1 F(a) CRO (@) f'(u)du 
| ° 162. oe 5)(3-+)= : o ' 
(a) oe (b)'-2x48 (c)2x=8" (d) x48 


163, for +3) = 


(a) (2x743)' 20x (b) 20(2" 3 (c) 15(2? +3)" 


(a) (23? +3) 100x 
zat ine Derivative of x’ ward tx? Is equal tos ; : 
te (o) 2 Os 
165. Second term ‘a Meclaa Serles expansion of F(x)=e" ls 
(a) 1 ; (b) x : (c) x (d) # 
_ 166. 4 (in2x)= 
L. 4 1 1 
(a) z (b) — es (d) 2x 
167. y=sin3x then y, is 
(a) 9cos x (b) -9sin3x (c) 9sin3x (d) -9cos3x 


ANSWERS TO THE MULTIPLE CHI: UESTIONS 


FRE AUnEE 
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sTopic |: Derivative of a function by definition: 


ibd SHORT. QUESTION’S OF, CHAPTER-2 | 
f ACCORDING TO ALP SMART SYLLABUS-2020}| | 


naaenanenans eed 


Define derivative of the function (5 times) 
Derivative of the function: ; 


Let f(x) be any function then if ti = £2) exist is called derivative 


of the f(x). It'is denoted by f(x). 


y+ 3 , ae ; 
Differentiate Weal wart. ‘x’ (H.W) (6 times) 


+1 
wee 
ete ox tl 
Diff.w.r.t. ‘x’ 


aa(Gai) 


de dé\ 2x41 . 
_ (2x+1)2-(2x-3)2 
~* (2x+1? 


| _4x+2-4x-6 


(2x+1) 
oan ee 
| Qx+lh 


Lae ee 
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| Year 37 _A Plus Mathematics (ALP Smart Syllabus-2020) 


|g, Differentiate Vx+ve wanted’ 


go: lety= Vx+vx 
Diff. Watt Ke 


Pal e+) 


(C.W) (9 times) 


eel (28.1) ave +1 
aie le\ We - dV deede 


dy 
4 Find & and & when x=a/? Y= 2at. 
x=ar’ y= 2at 
Diff. wart. ‘t . Diff. w,rt. ‘t’ 


a 
= =2at ; D2 ” 
ra rae 


Find y, 42-2 2a (CW). (3times) 
Diff wart. 


3x23 # <9 
Yk 


e 


Dividing by 3 Beet : 


6, Find “ Ify=xcosy (H.W) (6 times) 
Sol; y=x cos y ive 


. Bassin Boxy) ; 


Ba xsin yf =cosy 


dy ‘ 
(1+ =COos 
¢ +xsin y) y 


dy __ cosy 


dx l+xéiny” 


7. Find oy yext-4xa5 (c.w) (2 times) 


Sol. tx? -4x=5 
Diff) - want. 
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os: - 
Sol: 


10: 


Sol: 


11: 


A Plus Mathematics (ALP Smart Syllabus a 
2029 


ad. ged 
—(% +x°-4x)=—(5). 
=r ¥4x) rao) 
2 ® .ox-4=0 
Vk ’ 
dy ‘4-2x  2(2-x) 2=x 
ay a 4-2y = 4-28 _ 202-2) _ 2=x 
vk es ay: dy y 
di : J ; 
Find 3° if 3x+4y+7=0. ; (H.W) (4 times) 
Given’. . ; 
3x+4y+7=0 
Diffwet x | 


dy |) 2 
= (ax+4y+7)=0 


- afuysatyyatye 
3 +4 WW +720 


3()+4240=0 


ax + 
rind 2 if y == * ‘ - 
Find 7 ify= TS . P (H.W) (7 times) 
; x ; 
Let y= oa 
Diff wart x’ 


ay ‘Cenxh(x)-x Lenx 
= = — ke 


dx (énx)? 

énx ()-x4, , Pa! “4 
~~ Gnxy? * ae CORES 
dy _ fnx-1 
dx (énx)? 

ay evx-% . 
Find az When y= Vx-— : (H.W) (3 times) 
y 1 
Let y = yx - = 
ya xt2— 4/2 
Diff. w.r.t.x 
4 yan 
-(7 1 />) x32 

2x ax*/2 
ake dee 
ave” Reve 2xvx , 2 

; ‘“ : 

Hy =x! + 2x? +2 then prove that 2” = 4x /y =1 . (H.W) (5 times) 
y=xt+2x24+2 
Diff. w.r.t.x 
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12: 


sol:’ : 


13: 


Sol: 


14. 


Sol 


avF + 2x? F2—1=4K = 1. (Hence ae 


4x yr 
eee’ : om “(cW) (Btimes) 
aa . . 


dy J 1 x?-1 ai “ 
ger ttl)xe-0-1- Se ; - 
Differentiate wir.t. x on 7 : (H.W) (5 times) 


let y=>=— 


w. bees. (x24) 422-3) 
. 2-3)? 


: = 
a (x2-3)(2x+0)- (x?+ 1)(2x-0) 


dx “(x2=3)? 
dy_ 2x [x?-3-x?-1 

pa 

dx (x?-3)? 

dy_ 2x (-4) z -8x 
‘ax (ay? 3) 


Find derivative of 


. (H.W) (2 times) 
Given 


a+x 
Differentiate w.r.t x. - 


£ (sx) kyoy = wer kre 


alec: tae) 
2\a+x d& \a+x 


BIS SIS 
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Sh. 


17. 


40 

(ey 

(ex) 
a-x 


ck (a+x)(-I 


a-x 


Spare = 
— 

a . 

+ 

* 


ele 


Se B/S 
Ni 


ee 

2(a~ =x)2(a+x)” 
2a . 
2(a-x)" (atx) # 


4 -a 
a Va-x (a+x)4 
Find the derivetive of y = 42x43, 
Given “ 
yx dees 
Differentiate w.r.t; x 
dfs 
=e +2x+3) 
sty 42, @)+. @). 
ad& 


3,7 t2Q)eo 


W 


" 


Pa ha 


y 


Bs 
& 


‘u=cotx 


Diff: wW. nt, ye Diff. worst. ‘x! 

y du 2 

—=cosx — =-cosec*x 

& . & ‘ 
*. By chain rule 

Dd & 

‘au de du 

pa d| gin bees 

7 coss(—) sn xCOsSx 

Find $x I-? y= 3?-20 

x17 y= 3f-27 

Diff. wrt. ‘t’ Diff. wert.” - 


bday ia gy 
a at 


da 
(tay 


(at x)(0=1)-(a~ x)(Q+1)_ 


(a+x) 


A Plus Mathematics (ALP Smart S) flabus-2029 " 


-(a-x)(I 


(atx) 


x-atx 


(atx) 


(C.w) 
Cane 
= x" = nx! 
dx a 
d 
sc +0 
rie 


(H.W). (4 times) 


(C.W) (4 times) 
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_ 


19. 
Sol: 


20. 


” Diff. wart. x ‘ : 


-dx dx U 


Using Chain Rule 


_ A Plus Mathematics (ALP Smart Syliabus-2020] 


2M Year Z 41 ( yl ) 


ad 


le 
By chain rule 


he 74? = : 
4) -2(3t)? = 6¢—-617 


Differentiate sin? x w.r.t cos*x 
let . 
y=sin*x. 


wort. z= Costx. 


=] 


ff. 
ay 


. w. 
=—sin’x 4¢ 
ax 


a RIE 


gy 56 ; j ; 
Po 2sinx cosx 4 


RIRRIE 


ax "dz 


- 2sinx osx. 1 


Find 4 if Pe tanh(x)* 


y= tanh x? 


-1 


(CW), 


“(C.W) (6 times) 


’ 


rt. x 
Cos*x 


4cos3 x. (-sinx)’ 


=-4-cos?x sinx * 


ACos3xSinx 


(H.W) (4 times) 


(2 times) 
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21. 


22: 
Sol: 


" Sol: 


Sol: 


Olff. want ‘x! 


Iftan y(1 + tan x) =-1— tan x, than show that & =-l (H.W) 


tan y(1.4 tan'x) = =1-tanx- 


_l+tanx 


eee nm.) 
tan y = tan} —— 
ad ac B 


Differentiate w:r.t x, cosVx + vsinx jis ind (cw) (2.times) - 
v=cosvx + vsinx : 


~ Diff. w.r.t.x 


Barco tg, Vober 


3 22 42 (sinx)12 
2. P= -sin vxx + 3X +5 (sinx} cosx. 


dy. = sinvz 4 00S 
ax “Wve” 2Vsinz 


Differentiate y = sin h’? (x?) w.r.t.x hes (C.w) (4 times) 
Let y = Sin:h* (x3) ‘ ; - 

Diff. w.r.t.x : 

dy _ a eos 
a sinh 1 (x3) Sinh? x ores 

dy 1 d 3_._3x? 


dx Jas @yi ax *  Vaext 
ie 
me 1, 
Prove that < (sin x)= 


Let y = Sinh? x 
Then Sin-h y=x 


(C.wW) (3 times) 


Diff. w.r.t.x ’ ‘sinh coshx 
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dy _ 
coshy . “= 1 
dy 1 1 


dx” Coshy  Ji+sinhty 


= < sinh ys 

tx 
Differentiate tan?0 Sec? @ with inane to 6. ws os (H.W) (2 times), 
Given , F 
. y=tan? Osec? oO ; : ‘ 
Differentiate wrt 6 . 


eh 


dy. 
do 


W,-lcncpuipead @3tan? Oset? 


tan’ 0S sec! 0+sec” 294 tan? 39 ‘! =asecO =secO tan6 
a& d0 


F ~2tan* asec’9-+3tan’ Ose! 


@ tan’ Oset!0(2tan* 0+ 35036) 


Topic V: Derivative of exponential and Logrithmic Function: 


2. 
ols 


26. ify =e sin 2x" , then find ot Hate. (H.W) (4 times) 


Sol: y=e™ sin 2x 
, Diff. w.r.te‘x’ 


4. Se sin2s) . t 


e. a 4 (ina) +(6in2s) 6 


ut 


= e7*(2cos 2x) +(sin 2x—2e”) 


2e* cos2x—-2e™ sin 2x 


=2e™ (cos ax —sin 2x) 
rte x! 


WA. 
area : 
& 


RIS RIS re & |S 


2e7* (cos 2x—sin 2x) +(cos2x—sin 22) 5(2e*) 
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2. iA. 
tye 2e*(—2sin2x—2c0s2x)+(—4)e™*(cos2x—sin2x) 
ae ea ae - six) 
at 
Go ate conde ; ; 7 

27, if y=Intanhx, then fina © (H.W) (3 times) 
Sol: : y=/n(tanhx) = it 
* Diff. Swart we 

H 4. c 
=e a) 
a1 ae il 1 
Geo tena” ahs * cosh s 

. cosh x 

Dt Ne ne 
ad. sinhx.coshx - kos sinh 2x 
4 
—=2cosech2x 
Pam . 

28. f= =e" ythen find y, a (c.w) 
Sol: -y=xe*° ‘ : 
xs bition od beastie y 

ee : 

Brg EOP HMSHONEE) 

bn PCO) H€V22) 
, ne ~xe* =ie"(2-x) 
29. If y=xe""", then tna © (H.W) (6 times) 
“Sol: y=xe%™* 

Diff. w.r.t. 
greg te Ze) 

Da se cose =e" (1+ xcos x) 

30. ity=xtintthenfing® (H.W) (4times) 
; 5 x “de 
Sol: y= Bint 
* 

y=x'inx' =-x'Inx 

Diff. w.r.t. ‘x’ 
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oe 


Sol: 


33. 


Sol: 


RIS pe BIS BLS 
1 


<< 
0 


~d 


-|# 4 as)o(as) (0 ) 


of 
om] 


—(x+2xInx) 


& 
iS 
g 


1 7=52" then tind © : (H.W) (2 times) 


Wt 
LY 
: 
a 
&:: 
Co 
* 
1 
> 
=> 


RIS RIS B/S. 
w 


Find 4 ify log,(ax? +bx+c) Tse (cw) 


= log, (ax? +bx +c) 
In(ax? +bx +c) 
Inl0 


=o Lar? +bxt+c) 
pale eS —(ae +bx+0) 
Inld 0 (@ +bx+c) de 


1 __ (448) 


In 10(ax’? + bx +c) 


I &|& 1S ap 


Find /"(x)if f(x) = Inve* +e™ . (HC.W)(2 times) 


: 1 « 
y= dnve* tet = zine” +e =) 


Diff. w.r.t. ‘x’ on both sides 
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Sol: 


‘35. 
Sol 


B Nd iregety - 
poe 


tat 


Find F (x) If f(x) = 1 . E , (HW) (times) 


f(xy= e¥¥-? 


f (x)= 2 ert : 


“P= [e— 0] = 


Ay go a 
sind 2 yet oe  Btimes) 
ak Nx? +1 es : 


RS RIS BIS SIS RS HIS 


SP @)reH xh oR-n 


evE-4 


ee po) aay ; 
er tas Ce ; 
ye : [in (x? -1)—an(x? +1) 
’ Differentiate w.r.t x 


[In (x? - 1)- In (t+ i) 


2 
22 
x4l—(e?-1 
‘ | ix? — 1x? +1 
_Aes+i-v +) 
| 
__2x 
| 
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"| 
36. Find f” (x) if fe)=, in = 7 om 


sol Given” 


S(@)= in e744 
‘Differentiate wart, x 


=F [infer bo ae 
f'(x)=4 aLin(e 4 e) ix 
F'(2)=3fin( (e “+e7) yy*« 


f= 


(3 times) 


a 
Tremp eet +e) 


a . 
Ty wey a *x24e7(2)) be 
re. _ q “2(e 2x -e™) ; aS 
9) Jin(e +e (6 +e*) 4 
: h(a) = erie . 

In(e* +67) (e* +e) 
37. ‘Find 2 ify =In (9-2), 


(H.W) (3times), 
Sol Given 


=In () -x ) 
Differentiate w.r.t. x 


Lin fle) = Ft") 


W 


RSS ELS 
we 


No 
1 
ts 


Topic VI: Higher Derivative; 
38, . If 2x°-3x'+4x"+x—-2, thenfind y, 
Sol: y= 2x°-3x+4x°4+x-2 

Diff. w.r.t. ‘x’ 


$10 12? 4122 +1 


(C.W) (2times) 


y, =10x* -12x° +12x? +1- 
Diff. war.t. ‘x’ 


D _ sy —36x +24x 
de 
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y= 40x! ~36x? +24 


39. Findya ty ater, (CW) (2 times) 
Sol Given : oN 
yer ev 
Differentiate w.r. tx ; 
a) ate 4 : “ - =u! + vu 
=x? e* +e" 4g. oe x” = nx" 


Pe (é (-3) seas . 
=xe" *(-1 ) He 2x: 


y =e" (-x? +#2x) 
Again differentiate w. r. t. x 


nr = 4 e*(-x? +2x) : ; 
V ed (x +2x)+Cx? +28) Se" iy 3 Ftp 
= e*(-2x+ 2)+(-x? +2x) e*(-1) 


=e [-2x+2+x? -2x] ; 
us = e* [x =4x +2) "Ans, 


40. Sie Maclaurin’s series expansion (c. w) (6 times) 
Sol; The Maclaurin’ s series voy of ? function f(x) i is given by 


; S (x)= (0) +37" (er (+5 f”(0)+... 
41: Expand cos x by Siaclaiti’s -_ sepa. - (CW) (3 times) 


Sol: Let f(x) = xos x. f(0)=cos0 =1 
% F’ (x) =-sinx => f(0)=-sind=0 
F” (x) =- cos x . =~ f"(0)=-cos0 = - 
F’” (x) = sinx “os => ft’ (0) =sind=0 - 
Using Maclaurin’s Series. 


f(x) = Ho)+xt (1+ FF (O45 " (0)+ 
bataia 1 on) (0) 0) 


cos x= ~140- Xs 0+%.. 
a xt 

cos X= 1-242 -54— 
4! 6! 


Topic Vill: Increasing and Decreasing Functions; 

42: Find the interval for which function is increasing and decreasing f(x) = 4- ¥ 
fore €(-2, 2). (H.W) (4 times) 

Sol: Given * f(x) =4-x? : 

Diff. w.r.t.x 

f (x) =-2x : 

‘If fis increasing then, If f is decreasing then 


a 
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sol 


Sol 


‘Given 


. Differentiate w.r.t x 


ft (x) >0 : f (x)<0 

-2x>0 : -2x<0 

x<0 ; Ss ¥>0 

x€(-2, 0[ ae x€]0,2) 

So f Increase on (-2, 0[ : , So f decreases on] 0., 2) 


" Determine the intervals In which f(x)=cosx : (= 4) Is increasing 


or decreasing function. ihe (C.W) (3 times) 
F(x)=c0sx :xe(=2,4) 


f'(2)=Leoss : 


‘f'(x)=-sinx 
x € | & IV. quadrants 
We know that 


sinx <Oin quad lv . 


so" f'(x)=-sinx>0 in quad IV 


. S'(x)= -sinx > Ofor re ‘ 0} 


Henée: f(x) =¢osx is increasing on (= ; 0} 


" Also we know that. © sinx>0 in! quad. . 


So” f'(x)=-sinx <0 for xe(0. 3) 
Hence f’(x) =cosx is.decreasing on the interval. (0 3) 


Determine the intervals in which / is increasing or decreasing — 


f(x)=sinx  xe[-z,7] os (H.W) ‘(2times)., 
Given’ f 
» f (x)= Sinx ; -ovxel- zm] 
f'(x) =Cosx ; 
Now 
S'(7)=0 
Cosx =0 
x=Cos“'(0) > aeae et ; 


© Solnivale: <a |Z LaPll . , 
Sale RA a2" 


f(x) = Sinx is increasing on es , 5) 


ie f'(x)=Cosx > 0 3 3 ¥ xe (=.4) 
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2” Yeat 50 A Plus Mathemnaties (ALP Smart Syllabus-2999 
“Now f'(x)= Cosx < 0 
J (x)= Sinix is decreasing on (- ma} 

: z 
And f'(x)=Cox <0 ° 3 V xe(4 ] 


Be ie 
So. _f(x)=Sinx is decreasing on ( ; r) Ans. 


sage ring © y= Gx" =24+7) (H.W) 
*. Sol: y=(x?-2x+7) | 
Diff. wert x . 
a = 4 Gx? 2x+7) 
» Zyey =f '«L6) 
j #6 be" -2x+7)" Au 207) 
4-6 6 (3x? -2447) (6x- 2. 
fei 2 (3x? 2x47) Gx=1) » Ans, 
46. Differentiatew.r.t.x, y= ae = (H.W) 
A Pa xe + 
Sol: . y= 2x2 
* y xl 
"Diffwintx 
; #4 | 
de dx\ Vx? 41 
Chars 
v = y 
ty vx? +1 £ @x-1)-(0r-1) Sea 
a k Pell 
4 ie +1 (2-0)-(2x-1)+ (x? +1)*"'(ax +0) 
& ’ te +1 
dy G3 +1 (2-0)-(2x-1)~ +? +1)"@r+0) 
ad ‘ a = : 


ay ae +1 ~2x (x1) (+1) 
& @+) 
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gv year : 


51 


47.° 


Sol: © 


Sol: 


RIS IS 


BIS RIS BIS BIE 


: 2x7 +1 -2x @x-1)2 (e +1)4 


xt +1 


We #1 -Qx?-2)—! 


: Diterentate Cos" =] war. tex 
Ate la ’ 


tet y=Cos'(} 
a): 


oo ee | ~4(2) 
dx” xy a&\a 
; 1-(2) ~ 
Lara aS 
a x a 
“2 
i. area. ae A 
a& lg a 
a 
ela 
& Je-x a 
a 
‘dy =i 
a Yq? -x? 


Find by definition, the derivative of 2- Vx W.rtx. 


let y=2-Vx 


(1) 


: A Plus Mathematics (ALP Smart Syliabus-2020) 


(c.W) (2times) 


(H.W) 
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2" Vear 52 A Plus Mathematics (ALP Smart 5 Mabus- 202 | 
Spt dys as en ., 


Eq (2)-Eq(1) - 
yr yy, n2-R ae 


PO oon A 3 . 
Sy = vx -Va+& web os : 
=(e- PEr (ie sa) S, “ b fationaliz tion 
=e —Wr)SEE ~ by adomtatn 
= We} - Ware) : 
vx+Ve4e -. 
: a teat dk: 
Wake 
: “Tne 
Dwi by a on.both sides 
she. 
2 ee es 
: lim a : h 
Taking & 390 on both,sides bn 
lim — = li = 
b20 dx 90 Sy 4 Ix 48x 
aan 
a& xt Je+0 
wy _ al y 
a& vx¢ Be 
i. eer ie 
de We © A 
49. ‘Differentiate (In x)" wart. x. ; (C.W) (2 times) 
‘Sols * Let - y=(Inx)" Ina’ =bIna 
ae “iny=zin(ns) . zi 
Diff. w.r.t. x 


J iny=Zx in(inx) 


 (u.v)'suv'tvu' 


vee = Fae in(ina) x 
1 
Sass) F'0) 
18 ot 4 nesin(ina)| 1 ‘ 
1 : . 
= ees tin(inx) 
oa = a +In(Inx) 
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# (tn . a (in det] 


50. Find .f'(x) if S (x)= Inet +e"*) i. ; - “(H.w), 
re gs eae 
Diff. w.r.t. x . 


1'e)=2 inlet +e") ~ 


tet u xZ(e tery 


el)= yr) | 
a Se) 7 x(e'+e*(-l)) Bee Ch 
. f@-Soo 
31. anat a : HW) (ties) 
" Sol: yavx *, 
Diff. w. x a so : 


y= f(x + xt) 


y= ox tak 


i | Mel 3) Mel 
Sax +) lx! 
vi 2 (3) 
2 
at io ee ia) 
vi AG aaa 


“Resin diff. w.r.t. x 


5 ae 


i 
1({-1 4a (-3) -¥a 
n=¥(ge-(Z)"} 
1-1-4 3 + 
‘, n=3 (Fs pai ‘| 
gore el Peal Drew 
724 x? xh 
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2™ Year 


Sol: 


53. 


Sol: 


dy ep y2 yi OF 
Find & If x? -—4xy-Sy =0 
ke 3 


x? —4xy-Sy =0 
Diff. wart. x 


E (0 tay 7-930 
@ gic 


oe dy _ 
“4 ta Se oe 
2x - 4x y= 
eee 


(4x+5)%=2x-ay 


let. y=x?-— ,° tex! 


= 2x-(-2)x7" 


BS BIS RIS RIS 
2 
: 
Di 


" 

N 
a 

* 

+ 
x) - 
a 

— 


54 A Plus Mathematics (ALP Smart abus-2070 | 


(H.W) (2 times) 


(H.W) 
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Sol: 


55. 


Sol: 


RIS RIS RIS RIS RIS BI 


Dy. 2 x‘ +1 . 

dx* x. i * 
Now t=x* , 
Diff. w.r.t. x 

tt de 
de dk” 

a = 4x 

de 

dt 4x? 
Applying chain Rule : 

dy dy de , 

at de dt 

y _, x‘+l gli” 

dt. x 4x? 

dy_x'+l 

dt | 'x* ; 
Differentiate Sin“'VJ1-—x? w.r.t.x. (H.W) (2 times) . 
Let -y=Sin"'V1-x? 
Diff. w.r.t x 
H 4 oe ‘ 

dx ar 
1 Ae Lode | 
= 7x—vI-x — Sin ee 


= : ; x5 -2 )*" x(0-2x) 
l-1l+x ¥ 
1 21% 
= x—(l-x. y7¢ 2x) 
vx? 2! 
ier 
xvl-x? 


i 


Find 2 if y=Inlea vx? +1} 
= ines Vx? +1) 


Diff. w.r.t. x 


ee Ve +1) ' 


(H.W), (2 times) 


<< 
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2" Year 
é d 
PD ee ete »Lintide., p 
d& lxtyx? +1 “ge 7 ] de S (zx) fe) 
: , : dn nt 
x" Some 
ak 
w_ ! o(l4d(et +) @x+0) 
de. (xa yx? +1 2 
ee v(1+36° +i) 
& (r+? +1 2 
y_ 1 { os ) 
© de. (x4yx? +1)’ x tl 
dy_ 7 _eeelex 
de |x+ yx? +1 x +l 
dy _ | 
ak x? +1 
. 56 Differentiate (Inx)" werte x (C.w) 


Sol: <n x)=? 


Let y=(Inx) = (i) 

Taking natural logarithm on both sides. 
In y= In(In.x)" 

Iny=xlIn(Inx) © Diff w.r.t. x 


pedis d 
ra = = In(In x)) 
ree «Linn x)+In(In xox, 


19] 4-4 (nx)]+In(inx). 


ya [inx de 
are 

<9 1 +in(inx) 

28] ORO) om oh 
us| 
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=e AP lus Mathematics (ALP Smart Syllabus-2020) | 
d es x1 ‘ x 
= 5 (inx) =(Inx) [1+(Inx)In(inx)] 


57. Find f°(x) if f(x)=—& : 
57 f @) oer ; (ew) 
sot: f'(x)=? , . 

‘Given f (x)= ai Diff. .wr.t. x. 


| SOS #5) 
Pe a dad i) 
. (e* +1) 
re tie" ~e*(-e*) 
(er +1) 
r= ee" +e" +e" 2% 
(ay 
r(x _etthe tet setae 
eal ea} 
148 +1 2+e" , 
(e* +1) “(erH) 
58. Find © wt y=(x* +5)(x'+7) Spel aes (cw) 
ie. : ‘ ‘ 
de 
Given y=(x? +5)(x° +7) 
Diff. w.r.t. x 
d 3 
» anal" +5)(x +7)| 
sing product Rule 


oe +5) (2 ne(e +74 (2 +5) 


(x2 +5)(3x")+(+7)(2x) 


P(e) 


Sol: 


a 


=3x! +15x? 42x! +14x 


Sx! +15x°+14x . 


t|& BIS RIS RISE 
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. 2 \ 
® yal, -+) (Cw) 
59, Find 2 if y vx ri 
dy ; 
y =? 
Sol a 


Given y -(&-4) 


ypext—-2 
yoxtx'-2 
Diff. w.r.t. x." 
wid aiid, 
gt a os 
Bat4(-1)x"'-0 
dy) 1 eal. 
a x x 
3 dy x +l 
60. Find — If y= H.W) 
nd hye (H.W) 
dy 
Sol: —=? 


& 
& 


2 
Given y= us ad. diff. w.r.t. x. 
eens : 


| 
" 
| 


> 
ny 
— 
* 
aa 


2s . 
7— ) using Quotient Rules 
x =3 s 1 : 


(24-3) 2 (xt +1) -(2? +1) £( -3) 
(#-3) 
(x? -3)(2x)-(x? +1)(2x) 
(Psy 
(2x)[(x -3)-(x +1) 
(Fay 
243741) 


* 
! 


Re RS RIS 
il} 


nN 
pele 
. 


Rie BIS 
g 
g 
is 
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Rp eETT ERT TT TOTOTTSTT TS aad 


Topic |: Derivative of a function by definition! 


‘Differentiate ab-intio with respect to x if y = sin /x (C.w) 
2, Differentiate cos vx W.r.t x from first principle. (c.w) 
ropic Il: Direct Differentiation: . 
3 ify=x4 + 2x? + 2 then prove that 2 = 4x /y— 1 (H.W) 
opic Il: Chain Rule- aa : ; 
4. __ Differentiate Poke wrt. x! ‘ (H.W) 
x ' 
5, If x=acos’ 0, y=bsin’ @, show that © bn =0 (H.W) 
6. Find Mitx =a(costsint), y=a(sint—tcost). (H.W) 
1-¢? . ; 
7. Prove that ie +x=0 if” ane (H.W). (2 times) 
, y= Te ; 
“8. Find = fx=O+2, y=O41 {c.w) 
Topic IV: Derivative of Tringnometric Functions: , 
9. _ Differentiate with respect to x if sec (5 +) (C.W) 
or ; 
10. Show that B Varn Tan’ (=) (H.W) (4 times) 
a& x x y 
11. If y= tan (p tan x)’, show that (1 + x?) y: — p (1 + y*) =O. (C.W} 


12. Ify= 


tanx + Vtanx+ ytanx + ...00 then prove that (2y - 1) 2 = sec’x. (C.W) 
opic V: Derivative of exponential and Logrithmic Function: 
13° If y=e*Sinbx then show that oy -2a 2 (a2 +b) y =0 (H.W) 
14___ Find f’ (x), when f(x) = (fnx}*™* (H.W) 
Topic VI: er Derivative; 


2 


d ‘ 
15. Ifx=a(@+sin).and y = (1+cos@), then shows that y ge a=0 (C.W)- 


16. LYNE sin x , show that #Y ay 5 aye =0 (C.W) 
ad? dk 


17. If y=acos !': x) +b sin (In x), then prove that x? Srerdey =0(H.W) 
18 If y = (Cos"x)? prove that (1-x2) yo— xy: -2 =0 

Topic Vill: Increasing and Decreasing Functions: 
“19. Show that y = x* has minimum value at x = 1/e 


20. 


“(C.W) (2 times) - 


(H.W) 
Show that y = pm has maximum value at x =e° (C.W) 
x 
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| 
Chapter-2 (Examples According to ALP Smart Syllabus ) ; 


Example 2: (Pag#46) Find the derivative of Vx atx =a from first principles. (c.w) 
Sol: If f(x) = Vx, then 
() S(x+6x)=Vx+dx and 
Wf (x+6x)— f(x) =Jerox -ve 
(Seva -Vi)(VevBe+ Vi) (e+ 5x)—0 
aii es I a 


. bes f(x+dx)- S(z)= ek i¢8) 
(iii) Dividing both sides of (I) by 5x > 0, we have ; 

f(x+6x)- f(x) Ox 

li 6: 
is 6x 50 Jet Ox +x ator ayreses oe sea), 


\ 


(iv) Taking limit of both the sides as 5x — 0, we have 


f(x+6x)- f(x) -( 1 ) 


Ox Vx+6x +Jx 
: 1 1° 
ie., f(x). = —= 0 
a eae oe 
y 1 
id f = a5 
an (a) a 
or Putting x = a in f(x) = vx, gives fla) = va 
So, fx) - fla) = vx-Va / 


Using alternative form for the definition not a derivative, we have 
S()-f(@) _ Ve-Va 


xX-a . x-@ 


(Ve-Va)(Ve+Va) 


re a ey eae (rationalizing the numerator) ; 
(x a)( x+Va ) ‘ 


xa 1 
= = » (x#a I 
(:-a)(Jeesa) deed 4) 
Taking limit of both the sides of (II) as x > a, gives 


f(x)-F (a) 1 1 


=lim 


i nd ee ee 
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he. S'(a)= we 


example 7; (Page#S9) Differentiate 


2 yi 


with respect to x. 

sol; - Let 
_ (+(e) -1 
12s, Vx (x-1) § 

(si) ve I)(*+Vz +1) (x- IN(x+: x41) | xtVx4+1 


vx(x-1) ~Ve(eal) vx 
Differentiating with respect to x, we have : 
a. af ze) Mase +i) 4 (Je) 
a dk PS ieee 
(ay 


Flora} eovni(i) 


‘Ve 


; mals _(z+ve+) x +1) 
y ie vx 2xtVe-x-Ve-1_ x41 
a& x Vx2vx Tay 


: 2x? -3x? +5 
Example 8: Differentiate ome al with respect to x. 
xt ‘ i. 
5 3 2 : 
Sol: Let (x) = ae Then we take . 
x+ : 


f (x) =2x° -3x? +5 and g{x)=x' +1 
Now "(x)= [20-31 +5]=2(33") -3(28)+0= 63" 6 
and g'(x)=— <[# #i|p 2x+0=2x 


SSS 
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Using the quotient formula "(x)= fa) car i )- L(+) 8'() 4 ‘obtain 
x 

ad ~[2eseiss). (6x? ~6x)(x? +1)-(2x"-3x° +3)(2x) 
sta (ay 

_ 8! ~ 6x? + 6x7 ~ 6x— (4x 62° +10%) 

(x +1) ; 
— 6x! ~ 6x" + 6x? — 6x — 4x4 + 6x" - 10x _ 2x + 6x" -16x 
(x +1) p (x? +1) 


Example 2(Ii): , Differentiate ab-initio wrt sind x 
Sol: 


Let y=sin Vx, then y+ dy =sinyx+ dx, 
And dy =sin Vx +5x-sinVx 
veo tSEeE sin [a4 
hs (FEE eB) cods)-enas 
aoa ear) 
50 Ba tem( Seek stink)’ 
: Deed aLe sn of SHE &) 
o 
bx ; nan Vx)(Vx+5x~ ~Vx) 
: co( SBE) so SPE) 
as! 2. : 2 
- (Vx+éx+Vx) © (Vxtdx—vx) 
‘ co HEA vn( B28 
Thus © = tim S ome hactacolp 
de brs (Ve+dx+Vx) 2 vx+6x-Vx 
as aa 
(4) 
cos 
dy 2 lies ——_—— > 0when 
. dk 


: cos¥x etx vx 
(ene) [Ns 2 


6x30 
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example 1: (Pagw83) Find it 2, = log, (ax? +bx+c) (cw) 
sol; Let u=ax’+bx+c then - 

1 


‘ 1 
= log” alt 
De TS ag Ino 


dud 
And = ale +bx+c)= a(2x)+b(1) =2ax+b 
dy dy du -(4 1 \e. 1 . 
Th =. 2 6 
Me dude Nu Into [ashe c)in10 at) 
d : dax+b - 
Or —,| logy, (ax? +bx +c) | =———- —_ — 
wre a Bo ( 7 )] (ax? +bx+c)In10 
Example 3: (Pag#84) Differentiate (In x)" w.r.t ‘x’ (C.W) 


Sol: | Let y = (Imx)* 
_ Taking logarithm of both sides of (i) we have 


in y= Inf (In)"] = In(Inx) ' ‘ ‘ 
Differentiate w.r.t ‘x’. 
aoe. In(ins)+2.-— (nx) 


1 1 1 
= —.— = In(h —_— 
inns) . in (Inx) + 


# - [in yo] =(In 2) [n(n | 


3 
. Example 7: (Pag#94) If y = sin” . then show that y, = x(a -x) 2 (cw) 
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Example 1: Expand f(x) = — In the Maciaurin serles. 
+x 


Sol: fis defined at x = 0 that is, f(0) = 1. Now-we find successive derjvatives of f ang their 
values at x= 0, 


F(x) = (-2) (14x)? and P(0) =-1 

(x) = (1) (2) (24x)? and'P*(0) = (-2)? [2 

f(x) = (1) (2) (-3) (1+x)4 and P”(0) = (43 
f(x) = (1) (-2).-3) (4) (14)$ and F(x) = (-1)¢ 4 
Following the pattern, we can write f" (0) = (-1)" | 
Now substituting f(0) = 1, (0) = -1,,°°(0) = (-1)? [2 
(0) = (2) [3, (0) = (2}¢ [4.0 (0) = (-2)" [in the formula. 


" ™ (9 (9 ie ; "(9 
ste)=10)+1 (xa FO Lat oO, 


We have 


. 2 3[3 5 s|4, -l)'|n ‘ 
rate Be +1 Be +(-) ae rivet Jt, tee 


miter cg! tect(-l)" x" +... 


1 cane ae 

Thus, the Maclaurin series for rrr is the geometric series with the first 
HF 

term 1 and common ratio -x. 


Example 2: Examine the function defined f(x) = 1+? for extreme values. 
Sol: .” Given that f(x) = 1+ x? 
Differentiating w.r.t ‘x’, we get f(x) = 3x? 


f'(x)=0= 3x? =0 > x=0 
Sf'(x)=6x and f."(0)=6(0)=0 


The'second derivative does not help in determining the extreme-values. 


f'(0-€)=3(0-«) =3e? >0 
f'(0+e)=3(0+e)' =3e? >0 


As the first derivative does not change sign at x = 0, therefore (0,0) is a point 
of inflexion. : : 


: _ Example 5: Find the point on the graph of the curve y = 4 — x? which is closest to the point 
(3,4) f 
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gol; Let be distance between a point (x,y) on the curve y = 4-~? and the point (34), 
Then 


- (x-3)' +(y-4) = (e-3) +48 -4) (1« (x,y) is onthe curve y 4-3") 


= (e-3) +x! 


“. Now we find x for which /is minimum. 


=72(2” 7 =F(2" #13) =2(x-1)(22" +2243) 


o- =o ie Ay(ae +2x43)=02> x-1=0 or 2x" +2x+3=0 
=>x=l (- 2x? +2x +3 =0 gives comples roots) 


lis positive for 1—e and 1+é where € is very very small positive real number. 
gal 1) 5 iV 7s: 
Also 2x? +2x+3=2| x?+x+—|++=2| x+—| += is positive, for x =1-e 
: 4) 2 By 2 
andx=l+é 
; dl 
The sign of z depends on the factor x- 1 


X- Lis negative for x = |—e because x-1= l-e€-1=-€ (i) 


X- Lis negative forx= 1-€ becausex-1=1-€-1=€ (ii) 


Fram (i) and (ii) we conclude that £ changes sign from -ve to +ve.at x = 1 Thus | 
has a minimum value at x =.1 

Putting x = 1 in y = 4-x’, we get the y-coordinate of the required point which i is 
4-(1P=3 : 


Hence the required point on the curve is (1,3). 
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“x, OBJECTIVES (MCQ’S) OF CHAPTER-3 


ACCORDING TO ALP SMART SYLLABUS-2020 


ifferential of Variables 


If y = f(x) Is a differential function then differential of X Is defined ib 


: rel 
(A) dx = Sy (8) dx = dy (C) 6x=dy (0) de= sy 
2. Differential of y Is denoted by. : (2 timed)" 
(a) dy’ 2 (c) dy’ + (d) dx 
3. Ifv =x’, then differential of vis. - (2 Times) 
(a) 3x3 (b) 3x? dv (c) 3.dv (d) 3x2 dx’ 
4. | f(x+ 6x) as, a 2 : 
A) f(x) dx {B) f(x) -f’ (x) dx (C) F(x) + FE (x). dx (D) -¥’ (x) dx 
Topic Il: Anti-Derivative (Integration): 
5. If-o'(x) = f(x), then (x) iscalled of f(x) (2 times) 
(A) | Derivative (B) Integral , (C) Differential coefficient  (D) Area 
6. sec? nxdx = (4 times) 
(A) > joecsarte > (B) ntannx+c (C) tanmy +c (D) ane 
n 
“2 If « is constant, then feotady = (2 times) 
(A) sina+c (B) —sina+c (C) ycotate (D) xsina+c 
8. fsexSxtan 5xdx is equal to: (3 times) , 
(A)Ssecsx+c (8) Bre (c) ae (0) ea 
- 9 Joos 2xdx is equal to: * (1 time) 
(A) - 2sin2x +c (B) 2sin2x+ c (c) eee 0 e+e 
10. f(ae+b)'de is equal to: ‘ (3 Sen 
nel n-1 n+l : n 
(hy on” ey gt ys 
(n+la n-1 ; n+l n+l, 
11. pe (2 times) 
al : 
. il = 
(A) In (ax—1) +c (B)aln(ax—1)+c¢ © (C) —In(a-l)+¥e* | (D) a 
; . a (ax-l) 
12. feta = (3 times) 
, te <2 
(A) e~ +c (B) e’ +c (C) ae“ +c (D) ae +c 
13. feot xdx is equals: (6 times) 
(A) -Cosec?x+c-  (B) Cosec? x+c (C) énCosx+e (D) In|sinx|+¢ 
14, feta is equal ta: (5 times) 
(A) xe7+0. * (B) xe* +e (C) et+e (D) e* +c 
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gfe 
1 pee 
Ws 


46. Forn#-l, fx = 


(B) J eases +c 


a (B) xn +c 


x 

Wat 

7 |: ES dx Is equal to. 
(a) tan*x (b) cot*x 
18. J —sin x dx Is equal to. 

(a) sin xtc (b) cos x+c 


19. Jer +2x) dx Is equal to. 


(a) 6x+2 (b) x3 +x? © 
20. fe +1) dx Is equal to. 
(a)'e* (b) ex+x 
21. franx dx = 

(a) (nsecx | (b) sec? x 


22. f(2x#3)? dx, equals: . 
1 3 
(a) (2x+3)? +c (b) (2x+3)? +¢ 


23. Anti derivative of cot x, equal. 


(a) ln|oos x|+¢ (b) In|sinx|+c 
24. fain 2x dx = 
Cos2x Cos2x 
— 6 
(a) 2 (b) 9 
a 
25. tan—adx = 
5 
(a tn(sin=) (b) sect 
‘ sin p 
26. —- d= 
J cos? x 
(a) Sinpsec? x (b) sinptan x 
a. fi dx=: 
1 1 
(A) z (B) fr 
28. f a* dx=: 
a* ss 
(a) a (B) a’ 
af = dx is equal to 


(C) Ae*** + 


+) 
(Cc) ee 
n+l 


(c) cos*x 
(c) - cos - 
(c) 3x +2 


(c) e*-x 


(c) (ncosx 


(c) hax+3) +e 


(c) -cosec’x+¢ 


(c) -2Sin2x 


27 
(c) sec ru 


(c) cospsec?x 
1 
(CQ) 


= 


(3 times) 

(0) e"** +0 
(3 times) 

(D) = +c 

(3 Times) 

(d) sin*x 


(d) -sin-x+c 


ex 

ak tag 
(2 Times) 
‘(dj ek+x? 
(3 Times) 

(d) énsinx 


1 3 
(d) grey +c 


* (3 Times) 
(4) In|sec x| +c 


(d)-2Cos2x . 


a 
_(d) tan 


(d) sec?x 
(4 Times) 
(D) Inx 

(4 Times) 
(D) a* éna 
(2 times) 


: ‘ 
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opic Ill: Substitution Method: 


1 
45. —_____—_ dy = 
ii rr 
(A) infl+x’|te © (8) (+x +c 


2. = 
46. a 
(A) Inl-2?|+c 


(B) -2V1-x. +¢ 


(C) Tabulation 


E (C)€nsinx +c 


nn oN) vy 


. 1 cot 
(C) cot; (0) > cot 


(C),cot*x? (D) cot 


(C) €n (sec x + tan x)(D) £n(secx i tanx) 


' (2 Times) 
‘(C) Cos*x (D) Sin"? 
(c) : x8/24¢ (D) x34x+4¢ 
(C) -sin x. (D) -cos x 


(D) Sublimation 
(C) xe" (0) = 
» (C)Ina* +c (D) Ina 2 +c 
(C) Constant (D) x 


(C) x- 2€n (x+ 2) +c (D) x- en (x +2) 4¢ 
(3-Times) - 
(D) £nsecx +c. 


()R@x)2+¢ — (D)E (2x)"hec 


x 1 x 
(A) tans x (B) 5 tan> 
30, f Trav dx equals 
(A) - tan? x (B) tan x 
31. f secx dx equals:- 
(A) sec x tan x (B) n(sec x tan x) 
32, Sax 
(A) tan*x (B) Cot*x 
33. f x(vx +1)dx Is equal to: 
(A) S824 ¢ ‘ (0)2x574E +e 
. 34. fsinx dx is equal to: gt ta 
(A) cos x (B) sin x 
35, The Integration Is the reverse process of: 
(A) Induction (B) Differentiation 
36. Sem des . 
(A) e®* (B) ae™ 
37. . fa*inadx= 
(A) a* +c (B) = 
38. fodx= 
(AL (B)0 
39. f  ax= 
(A) £n (x +2) +.¢° (B) x + 2€n (x +2) +c 
40... ftanxdx=: °° 
(A) £ncotx +c (B) €n cosx +c 
at. (2x)*/2 ax = 
(A)e (2x)eec (8)? (2x)*2ec. 
42. f3*dx= : 
: ax Ax . 
a) e+e insec° CWA +c: = SHe 
en tan? x dx is-equal to: : 
(A) 2 tan x (B) 2tanx +x (C) tanx +x (D) tanx — x" 
44. f sin2x dx= : 
~ (A) =“ (B) “= (C)2 cos 2x (D) —2 cos 2x 
- (3 times) 
(c) In|\Tan'x|+0 (D) Tan'x+c 
(3 times) _ 


(c) WI-x +¢ (D) VI-x +¢ 
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a 


a= 
wt xinx 


\ 
Aste 


47. 


(B) Inx+¢ (c) (nx) +c 


; , L- 
4g... The nner of hoes equals: 


(A) ér(tan™ x)te ; (B) én(tan x) +c (c) ans4e 


49: [ape equal to: 
(A) erf'@)te 


*(B) nf (x) +e 
rem F 
o Jee 


(Cc) &™ * +c 


_ 58. 


(C) trg"(x)+0 


(5 times) 
(0) In (ine) +c 
(2 times) 

. (D) tanx+ce 
(3 times). 


(D) f(x)+e 
(3 times) 


(0) e+e 


(D).x=sin8 


1 
'd) +cot 2 
{ ) co x 


(d) ¢ntanx 
(4 Times) 


(d) tne(énx) 
(d) 2tan 2x 
(4 Times) 


(d) e+ 


(d) Cot2x 


_(2 times) 


(abe +e (B) e*™* +¢ 
51. ‘ifthe expressions involves Ve-d , then the suitable substitution is : 
(A)x=asin@ + (B)x=asecO (C)x=acosé 
52. j cosec*2xdx= : 
(a) cos 2x {b) Feat 2x (c) 2 tan 2x 
: : 
53; J Ode = 
‘tan x . 
(a) tan x (b) éncotx (c) cot x 
énx 
Re Or ne ty 
; : (rx) : I 
py oe 
(a)x i {b) ~ 9 (c) = 
_ sec? 2x dx ; 
(a) sim 2x (b) tan 2x “(c) stan x 
56. fet** cos x dx 
{a) In sinx +C (b) In cosx +C (ce) e+ 
57. j —Co sec? 2x dx = 
cos 2x Cot2. Cot2x 
aaa () <. (c) - 5 
frese@ dx where n # - 1 equals. 
n+l 
lap (ong 2 
n+l 
59, J _ = dx dx is equal to 
a-x : 
(a) Sin) (b) Cos“'(2) (c) Cos() 
x x a 


60, Je*Sechde = 


(a) em (b) e8™ (c) e" 


(d) Sin"(=) 
a 


(d) e- 
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61. [cor’x(-Co sec’x)de 
Cox * 
(a) an (b) 


Jv2x+3(2de) = 


3 
3 


—Cot x 


De ng 3 
(2) 3x43) (b) Qx+3)! 


(Cc) 


—Cot‘x 


: 3 
(c) Foax+3) ; 


(c) sin x 

5 

(c) eTan-tx 
(c) sins 
(C)<In(ax +b) 
(Cc) ; tan : 


2 
(le 


43 1 
(6) J Gx+3p 


; (d) 2sinx 


: (D) cos~4x 


4 
(D) elotx 


ee 
(D) sin Ee 


-(D) logs (ax + b) 


(D) tani 


(2:times) 
Sec3x tai 
(D) Cc" “_ 


70. | Whenthe expression Va? — xt Involves in integration , we substituted: 


63. f sin 2x ke 
sinx 
* (a) Sin2x (b) 2 sin2x 
64. f'sin’x cos x dx = 
in3x sintx 
(a) == (a) == 
65. pe = a dx is: 
(a) ese" . (B) efoseerts 
See . 
(A) sin” 6 (B) sine 
67. if Pry 
(A) In (ax.+ b) (B) aln (ax + b) 
"68. fai dx 
x 4 ae 
_ (Ad tan; (B) stan ors 
69. f Sec? xtanx dx = 
(A) Secictan?x (8 #2 
(A) x= a.cosec 6 (B)-x =a tan 6. 
71. aa dx = 
(A) sin“ “(8))3 tan-1* 


ca 


72. of se dy Ig equal to: 


-(C)x= asec@ 


(C))3-cos“* 


D)x= asin 


(D) tan-= 


Vane 
(A) 2Vtanx +c  (B)-2Vtanx+c (C}vtanx+c (D)énvtanx +c 
73. f a*’.2x dx |s equal to: ' $5 
(Aa +c (8) (C)a**tna+c (0) = +c 
Topic IV: Integration by Parts:Im 
7a, fe Laf(x)+ f(x) “(5 oi 
We sare — we fa)ee (Aflac 40) =e" +e 
75, ferdnx+ ter = (6 times) 
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a 
Ete (B) Inx+e"+e 
e* (cosx—sin x)dx is equals: 


(B) e* cosx+ce 


7. Te (leg tSee"s)ine : 


(B) e* Sec*x 
f e*(cos x + sin x) dx = 
metcnnte (e) e*sinx+¢ 
7. ferart 1)dx = 

(A) e (B) xe* 

30. - S énx dx Is equal to: 

(A) xénx x! (B) x—x €nx 


gi. J e% (-sinx+2 cos x) dx equals: 


(a) e** sin _, (B) e* cos-x 
82. , e* Frc + ta dx= 


(A) eXtanx +c (B) at 

3. fe* (Cosx— aves = 

(A) e& Cos x +C * (B) e*Sinx +C 
f enx dx = 


‘(A)x— xénx + ¢ 


‘Wale Vi: Area under the curve: 


85. Ifa<c<b, | rears 


wf send (0) f fond 
86. [sear 
(A) a - (B) a +x 
a 
oVl—x° 
airs (B) 


(B) xénxtx+e¢-' 


(C) e'Inx+e 


(C) e*cosx+e 


(C) e*Cosec x 


(C)-e*cosx+e © 
ea 
AC) e 


(C)x enx + x ; 


(C) -e2* sin x 


(Cyexsinx +c. 


(C) e* Cos x +C 


(e+ 


-(D) Inx-e* +¢ 


(4 times) 


: (D) e*sinx+c¢ 


(D) e* Cot? x 
(2 times) 
(D) -e* sinx +c 


(D) None 
(2 times) 
(0)+ énx 


. (D)-e% cos x 


(D) eXtan x +c 

(2 times) 

(D) e* Sinx +C 

(3 Times) 

(D) xénx-—x+c ° 


(4 times) 


(6) ffenae flare eae jroo | 


: ie ad = 
88. The area bounded by cos x function from x = = tox= S is: 


(A) 1 sq unit (B) 2 sq unit, 


4 
89. Jsecxtanx dx = 


0 
(A) V2 (8) 2-1 


(4 times) 
“(C)x° -a°- (D) +a 
(4 times) 
4 t 
. (C) 3 (D) 3 
(C) 3 sq unit (D) 4 sq unit 
(5 times) 
(C) ¥2+1 (D) 1 
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. ay 
90. If fra Is-equal to: 
(Ay20 (8) 80 
ae 


91. f(4x+k)dx'=4, then k will be: 
0 


1 ; 
(A) 5 ‘(B)0 
rr . =I 1 1 
92, : 
liea® sip to:, 
a 4 
. AW ves 


93. i Sf (x)de= . 


a) frond” (8) -f pone 


94. If [ Foode=5, freae=3, | sorde= 
3 -2 = 


Ty “(By 3. 
95. | Simede = 
(ao (Bp 


* 
: . 
96. Jsec* xdx = 
o 


(aa (b) 
97 j sec? x - 
ol ¢tanx 
(a) 1 - (b) 2 
3 
1 
98. . dx is equal to. 
} rer qual to 
, } . 
(a= (») -2 
. 1 1 = 
is lye 
a 2a 
(a) 7 (b) 
mid . 
100. j kcosx dx = 4 thenk = 
0 
* (a)5 (b) 4 
to. f—toar= 
fl+x 


(c) 28 


(C)1 


(0) [ Fede 
Bt 


(c)5 


a 


(ey V2 


(c) én2 


oS 
(c) 5 


(c) 2 


ce 
(4 times) 
(D) 18 


(3 times) 


(4 times) 
(0) ~f F(a) 
(5 times) 
{0)8 


(7 times) « 
(D)6 


(d)0 


(2 Times) 


(a) tnd 
7 

(d) 2 

(4 Times) 

(d)z 


(a)0 
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. us 
(a) # ar 
e : 
102. J cosxdx= 
0 
(a)-2 hs 
103, f2sin?xdx = 
t 
we (8); 
104. So 4 cos x dx equals 
AYES (B)2 


2 : 
105. J dx equals: 
0 


(A)2 : (B)0 
1/2 


106.. ale 


(A) (8) 5 


if 
4 
1 
107. fx? dxis equal to 
‘ 0 


(A) 4 (B) -4° 
b > P 
108... { x dx equals: 
WF (8) 
109: f 3Vx dx is equal to: 
.; 1 
(A) 1 (B)4 
110, sr cos x dx =: 
» (AYO - (B)2 
“2 
111,. _f (x2 + 1) dx is equal to: 
1 
3 
(A) (B)2 
1 


(ao (8)5 
J 
2 

13. sin? x cos x dx =: 
0 


A); (a)z 
af , (Bt?) dt= 
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(aye ea? (B) a?-a? (c)-3-@ (D) x? +a? 
1 
J @-x)dx equals: 
° 2 
a)3/p (8) 2/3 (c) 5/2 (0) “/s 
3 
116, f cps x dx = 
(ajo. (B) 4 (C)2 _ (0)2 
117. i cosxdx= 
(A) -2. n? (B21 (c)o (D)2 
Topic VII: Solution of Differential Equation: “ 
118, The solution of differential equation $ -coserxo0t x Is: 
(A) y=cos ecx +c (B) y=seex+c : (C)y=-cosecx+c (D) y = -cot x +¢ : 


119. Degree of differential equation #2, see 0 is: -- (3 times) 


(A) 1 (B) 2 (c)O “(D)3 
120. The solution of differential equation ydx + xdy = 0 is: (4 tires) 
(A) In(xy)=0 (8) In==c (C)xy'=c sas 0 (DY n> =e 
2 J. 
121. . The solution of differential equation % =-y Is: (6 times) 
(A) y=xe™ (B) y=ce™* (C) y= (D) y=ce" 
122. Solution of different equation 4. cosx Is: _. (3times) ° 
(A) y= Cosx+e (B) y=tanx +c at y=sinx+c¢ (D) y =cotx #¢ 
123. The solution of differential equation © ry sec’ x, is: (3 Times) 
ialye cosx+c (b) y= secx+c (c) y=cos?x+c yeaa 
124. y=Ce" Is solution of 
(A) tix -2y=0  (B)xB-2y-0 — ()Z-2y=0- (0) tilly 
125, Siny cosecx 2 Yet " 
{A) cosy = cosx +c a) yY=X+e (C) cosy = cosy +¢ (0) “cosy = cosy +¢ 
126. The solution of 2 = —-yls: (2 times) 
(A) y =e - (B)y=ce* 9 y= “a _ (D) ce* 
127. Order of the differential equation xt = +2 2_2x=0 Is 
(ao (B)1 ‘0 uae * (D)3 
128. Applying initial value conditions in solution of differential Equations, we 
substitute: 


" (A) General solution of (B) Particular solution - (C) No solutio (D) Infinite solutions 


eee - 
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129. , solution of ydx + xdy= 0 
(B)% =c 


wy? (xy=¢ O)x+y=e 
we | 
’ | dis equal to: 
130- J io ual to 
ae) ae ae ss z 
(A) 5 3 (c) i (D) 6 
43h. fem (sec? x) de Is equal to: 
‘aye™ tc (B) e. tanx +c (C) e*. secx+¢ (D) ects 
‘ gf F one, ; 
132-- Je +1) de is equal to: 
0 ‘ 
3° 14° 5 8 
sh B) — . 8 
wi. we of 
log. Tanx | 
133- J Sindx * F ; 
(a) (og, (Panx)) +6 (8) ~(og, (Tanz) +e 
a) 08. (Sin2x¥ +e Ae “(0} “log, (Sin2x) +e 
134- 3] Sine. de =: 
% ; : 
(A)4 ‘ (B)2 ()3 ; (D)4 


135- Solution of differential equation e rer} =e*-eisy=: 


(A) loga(e*—e%)-+¢ . (B) loge(eX+e)-+¢  (C) loga(e*—e) +c (D) loge(e* e“)tc’ 
136-- {(m+1)[x? +2x}"(2x42)de=: 


A) (+ 2x)™*4e° (8) bea” se (C) (x2 + 2x)™44¢(D) m (x2 + 2x)™4e 
m+ “ 


137- [3% de= 
(a) "+c _» (B)3In3 +c (Q)2-te - (oy aina*+e 
n {n3 . ‘ : . . 
138- foosx d= : 

0 i 
(A) 0 (B) 1 . (C)2 (D) 3 

‘ Mm 

39. (ey r(x) dem: 

Leyte es, 
(A) Inx+¢ (B) én[f'(x)+e] (Cc) Fe" (D) én| f(x} +e 

x 

2 ‘ a 
140- fxdr= 
ta) L ah 3 23 
hak (8) -> a>. - (0-3 
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fsec? x dx =: ; . | 
(A)cotx+e ” (B) tanx +¢ (C) secx +¢ (0) cosecx +¢ 
ue [eee de PE eae 
tan x cotx D : 

(a)o — (B)Zentanxte —(C)2L cote (O) Encotx + ¢ 
143- joe )ate =: _ 

n+l n+l 
ate (8) ix*“'+e° —_ (C)~ 4 (0) x" + 
144, { e* (af (x) + F(x) dx = eee 
(a) e* af (x) (bye. f(x) (c) e* f(x)’ Wd) ea f(xy 
145, leeeade 7 "(2 times) 

» gle? : 

We ; a 7 (jo ° (d) ; 
446 [3sin3xde= 
(a) cos3x (b) -cos3x (c) asin3x (d) 9cos3x 
: ; g 
147. If [ £(x)de=5, then i f (x)de= 

fist : 3 ; : 
(a) : ‘  b) - () 5° .(d) 5 
148. ipeerest dx eo 


(a) 21an"( 24) 2ten (See oy (4 tan” '(Ftee) (8 San (240) 


149. [(4-2)? (-2x)ar = 
(a) 2V4—x? {b) sie (0 In(4-2) —- (d) Inve? 


150. f3Pae = 
,. 


fae to) £ - (x ‘(do 
151. [imas = 
1 ia 2 
(a) -1 . (b) 0 (c),4 (d)e 
152 [2 ae , ; 
4sinx 
(a) sin2x+c. (b) 2sin2x+c | (c) Fsinx+e (d) 2sinx+e 


153. it J 2d =12, then K=?: 
(a) 12 (b) 36 , (c)8 _(d)4 
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454. Solution of Oitterential Equation Be see%s Is: 


(e) aa (b) y= tanx+e (c) y=cosx+e (d) y=-tanx+c 
dx equal ; 
155. | 1+cos x : 


(a) coe “(b) cat?) (c) wn(2) +c (4) tn( 2} 


156: fi(se" 3x7 +1) dx. equals 


alt tby2 (c)0 (4)3 


157. [30d = ; 
abe -@ (bP () P-a@ (d)0 
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‘A Plus Mathematics (ALP Smart 5 abut 2035 ‘ 


SHORT QUESTION’S OF CHAPTER-3 | 
ACCORDING TO ALP SMART SYLLABUS-2020 | 
i 


WeennsenannnceneneestBtstenAstttnitessstesseserasteessnaggtyg, 


—_ Variables: 


Find. — a and = for xy+x=4 by differentials. (Cw) (4 times) 
Sol:- ae 4 ; 
Taking differentials of both sides of the given equation, we ge 
d(xy+x)=d(4)_ 
A(xy)+d(x)=0 {using d(f+g)=df+dg] 
xdy + ydx + dx = 0......(i) [using d(f.g)= fdg+ g df] 
 xdy =-(y+)dr oo Y= Yt! 
a % dx. x 
Ce 
dy yt 
Find dy and dy of the function y =x" -lwhen x changes from 3 to 3.02 
(H.W) (2 times) . 

Sols y=x?=1.......(i) =2-n 
Here x=3 and dx = dx =3.02-3=102 
dy = 2xdx = 1(3)(0.02) =0.12 
Now : 
y+dy=(x46x)'-1 : “ 
Oy =(x+ 6x)? -1-x? +1 
Sy =(x+dx)?-x? 
dy =(3+0.02)? -3? 

Sy = (3.02)?~9 
by =9.12-9 
dy =0.12 
3. Find dy and dy, ify= x’ +2x, when x changes from 2 to 1.8. 
P (C.W) (6 times) 

Soli y=x°+2xc ya Baree2 
Here x= 2 and 6x =dx =1,8-2=-0.2 
When x= 2, y=(2) +2(2)=44+4=8 
To find dy , we have 
y+dy=(x+dx) +(x+5x) 
8+ dy=(2+(02)) +2{2+(-0.2)} . 
=(1.8)' +2(1.8)=3.24+3.6=6.84 

Sy =6.84-8 =-1.16 
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‘5. 
‘Sol 


-. d(x? +2y*) = d(16) 
d(x*)+d(2y*) = 


From (1) dy=(2x+2)dx 

= dy =(2x2+2)x(-0.2)=6x(-0.2)=-1.2 
diff dP ere iy 

rio erarenrtels Ported We #9y ag, (H.W) (4 times) 


‘Taking differentials of both sides of the given equation, we get 


2xabe +2(2y dv) = Ooeesccsn (1) 
Day =r = dy a 5 W zs 


a& Ly - 
From (1) - ssn app oeee Diya th 2 
ie 
Using difetentional to find the value of 7. . (H.W) (2 times) 
Let yok : 
put x=16 and de = oN =1° 
then 


y=416 =(16)% = 


y+ dy=Yx+5n 
or 


Ux+6n=y+édy 
Vxtde = y+ay 
i841 = 240.0312 

417 = 2.0312 Which required. 


Use differential to calculate Cos29°. . (CW) 
Cos29° 


Ff (x+dx)=Cos29° = Cos(30° - 1°) 
let y = cosx : “let =x = 30° 
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2 
Sol - 


Sol:- 


Sol:- 


10. 


dx= 6x=-19s. 0.01745, 

Taking noe on both sides. 

d cosx 

-sinxdx 

~sin30°(-0.01745) 

0.5 (0.01745) 

0.0087 

Now f(x+ Ox) = yedy | 
f(x+ Sx) © cosx+ dy 
Cos29°. = ¢0s30° + 0.0087 
Cos29° x. 0.866 + 0.0087 
cos29° = (0.8747 


a 
< 
wunn 


Find 5y if when: y= «/x x changes from 4to 4.41, (H.W) (5 times) 
Given 
y= vx , x changes from 4 to 4.41 
yt+bx=Vxtdx ’ x=4 
Sy=Vx+dx-y : 6x=4.41-4 
Sy =Vx+5x—Vx 6x= 0.41 
dy=V44l-Va 


(H.W) (3 times 


isbe- is nn 


“Je {5 aes 2srode- fide =2tan'x- -xic 
Evaluate J = 24? ~ (H.W) (4 times) 
3. 2 kk 3 
(eral ix + anfted =3] Vide +2) Ta 
a on 
oe 342 
Ley --+l 
2 2 


3 4 an 


=3% 422 1 * wow 2x? 4x2 +e 


2 2 - ; 
Evaluate f sin? xdx (H.W) . (2 times) _ 


[sine ; = (Je 
nlite Joma . 


aeaee; 
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1 Asinde, dy 
ant 22 ¢ 2° qiinaxte 


evaluate ftan?xdx . 
Sh fF tantxdx 
got e f (sec? x-1)-dx 
stanx-X#c 
evaluate f (VX fe 3 dx 
go Given: S Wx “a dx 
2 
On er 
ef (x+3-2)dx of Bae = tnx 
= fxdx+ J 5 dx- I 2dx 
“ # + #nx-—2xt+c ‘ 
13. ee J Sectx dx. . + (H.W) (3 times) 
sol: Sec*x dx 
=f (sec? x) (sec? x) dx 
=f sec?x( 1+ tan’xJdx: - 
= f (sec’x + tan’x . sec®x) dx 
+s f sec? x dx+ f tan? x. sec’xdx 
tan?x : 


=tanx+: 7 +C, 


14. Evaluate [Cos3x Sin2x dy ; - (H.W) (4 times) - 
sol Given [Cos3x Sin2xdx. 


(C.W) (10 times) 


«tan? x = sec? x - 1 
J sec?x dx =tanx 
(H.W) (3 times) 


7 sf 2Cos3x Sin2xde 
“:2CosaSinB = Sin(a + B)—Sin(a- B) 
z ; J (sin 3x+2x) Sin @x-2x))de 


= +f SinSxdx-+{ Sin xde “1 Sin xde=-Cosx +e 
20 2: 
= H{=S2) 1 cone)ed 
al 5 2 ; 
Cos5x , Cosx 
+ + 
10 2 
15. . Evaluate [(ex+3)? a : (Hw) 
a" . 
Given. ‘ * | Aside desta 
~ | Let xj=2x+ 
flox+3)? de Eee 
; ~ = 
=5]ex+ 3)” ade . f'(x)=2 
+1 
2 Mel 


ae 
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JP) sear = Ay" ., 


=~! Qx+3)4 
A 2 3 te 
; ‘7/2 
= a Qx+ 3)4 ree 
16. 1 - © 
‘ Evaluate plat dx; (x > 0) ‘ (C.W) (2 times) 
Sol Given we 


- Aves Wr 
a eapeae acs 


= f(=% +2) ar 
=fx7 di + [x de — 2fde 
xh, be 

te gee y 

% % x +C 


; aa + 204-24 406 ans ; 


Topic Hl: Substitution Method; 


17, . Evaluate ae Phe : 
f a ; (H.W) (3 times) 
Sol:- =f ia dk ~ put w=e' 43> du=e'de 
e+3 | 


1 2 4 
=f—du =Inu +e=In(e* +3)+e- 
no, : 
18. Evaluate Joos ec xdx Multiplying and dividing by (cosecx—cot x) (C.W) 


Sol:- foosec xdx = [Sees 
; : (cosecx —cot x) 
Put cosec x~ cot x= t, then (-cosec x cot x +cosec’ x) dx= dt 
‘Or cosec x(cosec x cot x) dx= dt : 
cos ecx (cos ecx —cot x 1 
So [eset acl tat Pee In|t|+e 
(cos ecx—cot x) t 


Thus Joos ecxdx = In|cosecx —cot x{+¢ [:.4= cosexe—cot x] 
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; sec? x 
ae evaluate : See 
f seo’ x c= {tan 2)? (se? x) de 

sol - 
sia sella ean = 2Vtan tanx +c° 
: Re 

axt+b 
iets + 


ax+b 


2ax+2b 
late Tyobere arr 


sol ax? +iiete™ 
=H infax? +2bx+¢l+e, 
re 


dx * 


Evaluate OR 
21. x? 4+4x413 


J a& 
x +4x413 


fr * | 
“\3 +4x¢449 ; iF +a a 


cf 
leay +(3) 


=lIn(Inx)+e : J LO) = 


f(x) 
23. Evaluate { fae. 
Sol: ff = 


4) dx =f tex—4 5 x 


=x-2tan?= +c | 


24. Evaluate [x Vx? — 1 dx 
Sol: Given ‘ iS x Vx? — 1dx 


ee 


(C.W) (3 times) 


es om dividing by 2. (H.W) (4 times) 


E f(a’ 2bx +c) =2ax+ 25] 


(c.w) 


(H.W) (5.times) 


(dividing top and bottom by x) 


i) 


* (H.W) (10 times) 


x 
= = dx == = tan" t= 


(C.w) (5 times) 
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=f Vx®=T xdx 

#3 f (x? - 1) 2x dx 
2 i (x?-1)%2 
et c 


“yay ie- wh eng te? — vite 


25, . (CW) (3 times) 
Sol ; 
Aside 
Let f'(x)=44x° 
f'(x)=0+2« 
f'(e)=2x 
sof lel" Plglden Ln 
ef fe) Felten rt? 
=iv4ex +c =V44x7 +0 
26. (C.W) (4 times) 
Sol 
Let t=vx >rex 
=> 2tdt = dx * 
‘= 2fcotat : *: [Cot xdse=In Sing +c 
=2In(Sint)+c 
=2In(Sinvx)+c Ans. 
27, Evaluate | 5"? _ ag (H.W) (3 times) 
1+Cos’6 
Sol _ Given 
J Sind 
1+Cos?@ 
Sin8 
“Tico let ¢=CosO 
={=4 ><dt =~sin@d0 
a : 


a . im 
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85 A Plus Mathematics (ALP Smart Syllabus-2020) 


i. j 
ler i x+e 


e-tan"(‘)+c stan“ (Cos0) +c Ans. 


28, Evaluate Jasin" xdx (H.W) (3 times) 
gol fsin'! xde 
é: sin" x )() ae 
(sin"'x )(x)= Jame 
wxsin’! x45 ( (1-2) i( Braga 
ayt 
— a 1 (lex?) : 
=xsin ‘rall 7 ) +e =xsin"x+Vl-x +c 
29. Evaluate © finde : (c.w) 
Sok Let l= [Inxde =f 1.Inxde 
Integrating by parts, we have wad 
ier 
=Inx.(x)- 2 
a x.(x) jeo(2)as 
=xinx- [ide =xinx-xt+e 
30. Evaluate f e* (-sinx +2.cosx) dx # (H.W) (3 times) 
‘sol: Given f.e2* (-sin x + 2 cos x) dx 
or ff e?*[2 cosx + (—sinx )] dx : : : 
+ fe™[af(x)+ fi(x)] dx = e“f(x) +c 
“"se* cosx+c ‘ ; 
31. Evaluate f e* ¢ + énx) dx (H.W) (6 times) 
Sol:’ Let: fer(2+ nx) dx ar, 
or «== f e& [enx + FI dx es fe {f(x) + (XN) dx =e F(X) #c° 
setinxtc . 
32, Evaluate {xin xdx. (H.W) (8 times) 
Sol Let [= [ xInxdx ; 
Integrating by parts, we have 
2 
=Inx. x -| = 6(t a 
2 2) \x 
™ 2 @ 
=Xinx—+[xax 
2 2 
x 1fx? 1 1 
=—Inx-—|.— |+e -52'(Ins-Z}+6 
2 22 2 2 
Se Pe eR 
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; : 

33. Evaluate / oo (Ba) a (HW) (2timey) | 
Sin’x 

Sol Given 


jo =Cont) ak 
Sin?x 


feat Sinx ~ eas , 
Sin?x  Sin*x 


=fe"|— 3 _ Cox” dx 
Sinx  SinxSinx. 


Sia — Co sec xCotx ] dt 


“sf (x) = Cosecx | 
f'(x)= =Cosec x Cotx 
e*Cosecx +e fer [a (+) +f'( (e)]ae= ef (x)+¢ 
34, Evaluate. f x Cosx dx " (cW) 
Sol. Given 
; fx Cosx dx 
Integration by parts 


= xSinx - Ji. Sin xde ‘ 
xSinx - J Sin xde 
xSinx - (-Cosx) +c" 
xSinx + Cosx +c Ans. 
Topic V: Integration by Partial Fraction: 


3x+1 j A 
35. - Evaluate J eri ; * (CW) (2 times) 
tae [Baron 


¥ -x-6 =x? -3x+2x-6=x(x=3)+2(x re (x+2)(x-3) 
3x+1 24, 8. 
Let (x+2)(x-3) wya2 23 
Multiply both sides by L.C.M=(x+2)(x-3), wehave - ‘ 
3x+1= A(x-3)+B(x+2).sinnn(I) : 
Put x=3 in (1) 
3(3)+1=A(3-3)+B(3+2) 
9+1=4(0)+8(8)=>10=58> B= = B=2 
Put x= 1 in (1) 
’ 3(-2)+1= A(-2-3)+B(-2+2) 
~ -6+1= A(-5)+B(0)>-5=-5A+0=> A=1 
” Hence (1) can be written as 
3x+1 1 2 
Fane l(satsale 
ra ee Nee 
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Since 


Sol; 


=faa*4l> artes 


= wine 2}+2nly— jee 
(a-b)x 


~ Find eae” feo oe (H.W) (2 times) > 


First by partial f peel . 

(a-b)x _AL i 
(x-a)(x- bh x-a x-b” 
(a—b)x=A (x- —b) +B (x-a).. 
Put x— a2 =OIN wees (il) ‘ 


Bax Alef a ase 


Putx+b=Oin we (li) - 


- (a-b)b=B(b-a) 


_ 3. 


Solis 


oop =>B=-b 


a 


~ Put the value of A ie Bin..(i) 


(a-b)x_ a,b) 
(x-a)a-b) x- 73° x= -b 
By integrating 

(a-b)x cla ll ; 
areca a)(x=b) =o er) 


=aln|x-a|—bIn|x-b| +c 


Evaluate :f cost dt ee (uw) (6 times) 
j cos tdt 
=[sin¢)}} 
3. 6 
= {in () =sin (=) 
2431 5-1 
ie ae | 


* Find the area between x-axis and curve y= wy vl om Alb x= 4 


(H.W) (times 
The required area = bees ote = [areca 


1 
Al 
3 ij 


3 3 


a4 -[2-5|+ (2-1 [F-yf-de-? scsi eat 
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(H.W) (5 times) 


Ll ee : x 
“3['m Sg 3} 55 aa 0)-3{5)- 12 

40. . Find the area below the curve Done and above the x-axis between x=1 

"and xa4, (H.W) (2 times) 


; ie sae 
Sols The required area = [3Vxdx =3) x?de 
1 i= 


3 = =e 
|41 
27h, , 
3" Be 2d 
22st - 4-2]. 
° - 


=2/8-115 14 couare units. 
41, - Evaluate: fos’ ea 6d6. . (H.W) 
os, 
Sol:- Jos cos! dé. 
; ; 


ote ot eia 


cos@(I-sin’ 6)d@ 


a 
cos6d6- | cosdsin’ 6d0 
0 , 


-snts|seef oa 
-{sn(£ }- -sin(o}-1{ 2 - : -o} ae 
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AI 


“ay -1(3)-}-4-43 W-1 


Sol:- 


Sol:- 


“ell-= 
3 


*2 3\8) 2 24 24 aryl 
Find the area above the x-axis and under the curve y= =5-x' from x=-L to 
x=2. (C.w) (3 times) 
The eaciris area =i (5-2 )dr= |sxf, +e 
é / 3 
- poy -cay 2-2] 


=00+0)-(3+5) 


9 


“211-3=8 square units. ; 
; : 
Evaluate lea* a? ; _ (H.W) (4 times) 


= 5[in(2 +2)-in(r+2)] 


= H{iné-ing]=2n( 2) 


=5in2 
Com, | 

Evaluate : f sec x (sec x + tan x). (C.W) ° (7:times) 
on’) 


A 
Given s sec x (sec x + tan x) dx 
Ms "/ 
“s sec’x dx + s secx tanx dx 
= ano specs 
= (tané- tan 0) + (sec$ = sec0) 


“= (1-0) +(v2- 1) 
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now 


Sol: 


- 47. 


Sol: 


w1ey8-1 22 | 


Find the area between x-axis and the curve y = 4x~x?, uit (5 times) 
Given. y = 4x-x? (1) .- 

Puty=Oineg.(1) © 

= 20. . i | 
x(4- “ : oS 


4x 


x)=0 


x=0,4-x=0 


x20 ,x=4 ; Thena=0 ,b=4 
b 


Area =f £(X).dx. 


4 
“ 


@< 
(4x - x?) dx 
. 4 


3 
“ethene f 


=[2 (a)? me [2 ee @) 


96-64 _ 32 


=32- s - ; =F square units’ 


. Evaluate: t ax aor 


—— dx. . : _ (H.W) (4 times) 


dx 


2 
I nie i oe 


Ss 


_4, (axeay" 0 . 1,-1 
agh a ghee 
; 


1 
f , ann 2dx 


| lei eu ee ces 
~ 2420)-1— 2(-2)= = ; a af ‘ 


si [ae ]= Sid 


Evaluate fas ad ‘ “(C.W) (4 times) 
q I +sinx tae 
_ ‘1S desine dx i 


et OI oti Coan 


1+Sinx  1-sinx 


' ; ss 
i-sinx f 1-sinx 
Tosintz a8 i costx dx 
a 
1 Sinx.] 
-=— 2 So 
[— ne] dx : I (secx - seex tanx) dx 
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Sol 


ator - tan 0)- ea sec] 
2(1-0)- “- 1)21- -¥3+1=2-¥2 


compute : } Orem (Hay (4 tte)” 
as es ae 


; 
Let. J V3=x dx. 


2 
2 -f (8—x) 7/2 (-1) dx 
a 


Pee “lens 2)". -(3- or s-= sla -(3 + -6)°A] 
-2f1- ers =-i[1- on =-F{1- 2 


1@- -x)"h 2 


2-2 (-26)=2 

Find il (x? +1) de, "> (HAW) (2 times) 
Given rose 

3 fae net 

Je? +i)ae 2 x'de=7— +e 


ae 
at} (Jo) 
Ht) 


14 4p 14410 
3.3 : eae 
% . 
Evaluate fs x Cosx dx : (c.w) 
\ 4 : 
Given : 
y% é 
fs Cosx dx 
2 i] u 
Taking integration by a 


= |xSin{% - fh. Sinx dx 


“e(e a} ; ~ |-Cosx|% 
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$1. 


Sol:- 


52. . 
Sol:- 


, Sol:-. 


" Solve the differential equation aes 


(),+ lcomlt 
é [cos8:- cas) 


e} 


eft -2 


Bla Bla ata 


12 : 
Topic VII: ‘Solution of Differential Equation: 
Solve differential equation Bey . 
a : ° 


Separating variables, we have 
ly = de 

y § : 
Integrating both sides, we have 


Gaahis 


>Iny=-x+e, 
> yao 


yae"et=ce* eae 


Solve the differential equation yee dy = 0 


yd + xdy =0 

Separating variables, we have 
= yr = -xdy 
Maceabas 

x ye 

Integrating both sides, we have 


free 


. Inx=-Iny+Inc=>Inx+Iny=Inc 


=Inc 
Inxy=Inc>xy=c 


* 


dy _y 


a x 


Separating variables, we have 
Ly a a 
J5o-[pe>mny=fx (I)ae 
la me x 
- 2+! 


1 1 1 
poate = 
yre? =e *e° => y=ce* 


1 
+¢>Iny=-—+¢, 
x 


a | 
Aplus Mathematics (ALP Smart S labus 2094 


(H.W) (2 times) 


‘(C.W) (4 times) 


(Haw) 
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. $4, Solve the differential equation: (e +or)dae +e" (H.W) 
$ol:- (ete) Baer ser 
Separating variables, we have ; : 
e*-e" - : 
Integrating both sides, we have © "a 
e -e" 
lan (Sse)« 
Inlet ee? 5 OY Oe Ce a 
y=in(e +e )+e [: a +e )=e -€ | 
55. Solve the differential equation: *2/+(x-l)ae=0_ 
Sol:- xdy+y(x-l)de=0 ‘ele : 


y=—y(x-l) be 
Separating variables, we have 


jor (entor te 


(H.W) (2 times) 


x x 
Integrating on both sides, we have 


1 1 1 
fro=-{(i-t}ar= Jia 

y x y 
=-fide+[+ae 

x 
Iny=-x+Inx+Inc 
Iny =-x+Inex 
In y-Incx =-x_ 
in] wapes Zoe => y=cxe™ 
cx }' cx 


( y } ee zy 
In] — | =-x > — =e" => y=cxe 
ox cx . 
i F : : 
56. Solve the differential equation L * = bey’) . “(C.W) 
: : x 
Sol Given : 


oh eee de 2 
— ncaa 


r 


.Taking integral on ren sides 
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57. 


(cw) 


Evaluate. [ iar 
panel J a) * 
=[e (he -ay)* 


~ Using formula: {e*[/(x)+ f'(x)he =e" F(x) +e 


ait +c Ans., . : 
x ‘ F 
Find the arta bolondod by the cirie'y =x?" fi? endl - axis. (H.W) 
_ Given “y=? + 3x7 

Putting y = 0, we have 

8+ 3x7=0 

x(x +3) =0 

+3720 . 

x(x + 3) =0 

x=0 , x+3=0 

x20 , x=-3 


The curve cuts the x ~ axis at point(-3, 0) 
We know - : 


ares = S(x)dx 


— 
= 
*, 

+. 
ha 
* 
¥ 


" ly 
Maier, © 
‘Sr run 

+ 

o + 
YH * 

| 
aR. 

f} 
Plow 

i 

+ 

| 

w 

=< 
Sentiment 


*( 81-108 =27 27 P 
AS") = -() = square units. 
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Sol: ore 


61. 


. Sok: 


"Find 


dx 


Evaluate the integral fear 
x+l-qx 


dx 


[ie 

. ial « 

of ea de 
(er 5 

pee, 


xt1-x 


= | (Vx+t+ de) ae 
= J G+ Yhede fx a 


1 
‘Stl stl 
oe +2 


3 


yd 2 
= (e+! tpehee 


di 
J x(In 2x) ee . 
dx 
J x(in 2x). $ 
= {(in2x)? as 


a f(n2x)° (t wa 


(nae * 
Evaluate the integral j x? tan! x de 


fz tan” x de 
f u 1 


(Cw) (2 times) 


by rationalization 


(cw) 


Let x)= In2x 


fia)=x2 


" (x)ay = £00" 
ff @ £@)ar- 2 +0 


(H.W) 
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Sol: ' 


4 
2” Year 96 A Plus Mathematics (ALP Smart S) labus.29, 
Integrating by parts z 


= tan” xfatae—|( Lun s] (fx?) de 


= tan”! Em - <5 # 
= (5 Hae()* 


=e 1G } yh oe ilacna 


tan™x xEet Lind+x%)4c 
Evaluate the definite beng noe 1 dx (H.W) 


para ae. 
- fe (2-1)! xdx 


* Multiply ‘aad ge by 2.7 


se Wed — <freyrQya-CON,. 
en ee 
Ss (e na : 


L. zt 


2 


eal e- -¥] 


I(( (Wsf-1 Yor] -4h (say -(4-1)%] 
fk |= He yt - -»3]- s[8- ni]-5-V3 sae 
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solve the se diffatentind equation 2 = dex quent 


capnnallng the variables 
ydy =(I-x) de 

Integrating both sides , 
if dy = it =x) dx 


Fas X 46 


° mene both sides by 2 


y=2x-x7 +20 * , ¢ =2c, 
Lao -x) + . 


"evaluate : is : 7) (H.W) (2 times) 


2 x ce 2 2x! i 
f = s A FT igs .” Multiplying and ding by 2. 


=4 [ng +a) Ss “Ge ie ate tlve: 
=; (2? +2)-1n(?? +2)-in(? +2)) 


= Flin @)-in@)) 


1, 6 
=-Inh— 
3 


=5m2 = InQye = Inv2 


Find the area bounded by the curve y = 4— anak eee: (cw) 
y=4-x : 
Putting y =0 
4-x=0 
w= 4 
x =t£2 


. We know that 


Area = f S(x)de 


uw 
c— 
>» 
N 
2 
S 
ae | 
1 
“2 
nN 
nv 
ae 
N 
Se 
ees 
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67. 


Sol: 


Solve sec’x tany dx + sec’y tanx dy =0 
sec’x tany dx + sec’y tanx dy =0 
Separating the variables . . 

Sec’y tanx dy = -sec’x tany dx 


Evaluate 2 ane 


16. 16. 2 square units. 


33 (e.w): 


S201 Y ip, 800 yp 
tany tanx 


Integrating both sides 


sec? sec’ y [LO a = 
ee yd a 
In (tan y)=—In(tan x)+ Inc f 

li (tan y)+In(tan x)= Inc 

Intan ytanx =Inc 

tan ytanx=c ‘  vinc=e 


Evaluate fx +1)ax cr . (HW) 
fx(ve+t)ae ‘ 


=| olevslr=| (oss) 


¥ = fx de+{x de 


Evaluate the integral f xe™dx : ; : (cw) 
x e™ dx : ; 


Integrating. by parts 


“ax ferde- (22) (eae 


(e +2bx+ cyt ; on 


x+b 
(ce +26x +c) 
=f +2bx +c) ”#(x +5) dx : 


a es aay 
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as 


multiplying and dividing by 2 
1 “oy 
= zI@ +2bx +e) 42(x 4b) ce 


“1 
_1 (2 +2bx+c)?" 
ad oe - fh re 
maths 
1 (x2+2bx +0)! 
506 Lae +c 


2, ; ss 


1 ; 
.= (2? + 2bx+0)? 40, = Vx? + 2bx tc +6, : 
, 1. ‘Evaluate ie cos? @sin.6do ; : (Hw) 
Pe = ( cos? @ sind 
Multiplying and dividing by - 1 4 yr! 
Kh ‘ "fr =i% 
--[/cos? 6(-sin6)a0 UNTO) ea 


{2D ae9) “a 


n, " f 
wll wll wll 
oN eens es 
— e1— aL 

oo |t H Nl 

oo pile) 
SSS ie 
c=) 

= 
KH 


24 
AL) 
71, Evaluate fz lnx dx (H.W) 
Sol: x! enx dx 
My 7] I 
Integrating by parts 


a tr | x‘ “(info 
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72 Solve the differentiate equation sec.x+tan ye = 0 (HW) (2 times) 
: dy : 
H tan y—=0 
Sol _ Seext ¥ y de 
Separating the variables 
a 
tan y— =-sec 
ny seer 
tan ydy = sec xdx 
Integrating on both sides : 
fran y dy =-[seox a& |. 
: Or f SAY gy =f deoxdi 
sy 
én(cos y) = £n(sec.x + tan x) + énc 
£n(cos y) = éne(secx+tanx) ” 
. cos y = c(sec x + tan x) Wom, 
73° Evaluate Jet(cos x+sinx)dx ! : (c.w), 
Soli Je*(cosx-+sin xyde : 
Or= fer (sin x+cos x)dx 
. feU/@)+ fede = ef) +e 
=e*sinx+c 


74, Evaluate [eee a : iy (c.w) 
toos2x 


Sol: = cos2x 
1+cos2x 


oe a 


. 1+cos2x 


d-[ide 
1+cos2x 


= 1 = = i 1 - 
eae - jae =4{ oa = 
= 2 Sec?xdx—f1 de =2 tanx-x+e 


fia 


75. Evaluate esata (H.W) 
jinx In Sinx 


Cosx 
J Sinx 1n(Sinx) “ 


Esk ; 
Sinx 


“Vra(Gimy * ig eae 
=talin (Sr 
"76, Evaluate i (x +32) dx - |? (cw) 


Sol: [hae 
; . ob 3.4, 


- Led 
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»)- (a +(¢ v 
fe) aH 


yao ay 

-( si 

_ 269, 9+3 = 272 63 

4 4° . 

n Evaluate Jinx)" dx oo oo (H.W) 


sol: f(nxy ld" 
; Intergrating by parts 


= (lax) x=f4.2(In 7 dx 
= x(In x) - afin x) Ide 
Again Intergrating by parts 


= ins'=2) maf 4-7 a 


Sees 
4 


= x(In xy —2xInx+2x+0 
(Sinx +Cos" x 


8, prey Cae Six dk , . (cw) 


‘ ‘ 2 
Sol: ( ‘Ja 


- 3 


*Cos*x Sinx 
Cos" Sim ral” 
= [ sec’ x dx+ [esexdx : 
=tanx+/n |escx— cotx| +c : 
“fd fx (ve+1)de cone SHAW) 
Sol: fx(vest)ax : 


= x(a fee fa 


3 


7" Pa x4 2 
ea—+[te=zt+Tte 
He 8.2 y 2 
aoe te 
80, _ Evaluate fa? xde . : » (Cw) 
Sol: fat xdx 


- : 2 
=5fe (2x) dx : ala ae 
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2 ¢ rm 
Bi: Solve a. vil oo (cw) 
e 


2 
Sol: Given YY +1 


sie the variables 


= * dx 
mad f 


Integrating on both sides, 


fre dk=fe'de 
=> tan'(y) =e" +c 
>y=tan (e* +c) 

82. Integrate tan!x w.r.t. x 
fran” xdx 
Integrating by parts. 


t (H.W) 


=xtan"' x- Le xtan™ ‘eae 


=xtan! xotin|l+x? |+e 
2 


83, Evaluate {(in x)x~ ax (H.W) 
x > 


‘LONG QUESTIONS OF CHAPTER- 34 
ACCORDING TO ‘ALP SMART SYLLABUS-2020 


1. Evaluate Seater : (CW) 
2. ‘Evaluate f cen (C.W) 
3. Evaluate f xs dx ~ (H.W) (3 times) 
4. Show that te woee FE )te (H.W) (6 times) 
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grsyear * 103 A Plus Mathematics (ALP-Smart syllabus-2020) Sp 
is VI: Integration by Parts: 
Evaluate: f x‘ nx dx : (H.W) (2 times) 


5. 2 * 
Show that f-e* sin bx dx =e” sin (ox ~tan- *) +c - (H.W) (2 times) 


ee . 
7. Evaluate J tan? xsecx dx (H.W) (2 times) 
Fopic VI: Area under the curve: 
' J 2 
“3, Evaluate the definite integral {(:-4) oe: (H.W) 
2 x . 
1 , é 
9, Evaluate i} (++ ie +x4ldx (C.W) (2 times) 
- 2 a 
‘ se x241 (CW) 
10. Evaluate. f dx 
1 
2 2 
a. | Evaluate: f (x+]xl) dx (C.W) (2 times) 
-1 
vy. Evaluate i aoe (H.W) 
: 
B. Evaluate ¢ = sax ae ax ; (H:W) . (2 times} 
, ‘ 
H ‘. 
14... Evaluate f xInxdx ; (H.W) 
1 
Ty ‘ P ‘ 
15... Evaluate Cos tdt : (H.W) 
0 ; - 
laf 
0 
16. ‘Evaluate f Cos?6 dé ; (H.W) (2 times) 
Topic Vil: Solution of Differential Equation: 
: 2 
17. Solve the differential equation = 24 where x > 0, y > 0. (H.W)(2 times) 
yrl oy 


Chapter-3 (Examples rs to ALP Smart Syllabus ) 


Example 8: (Page#134) Find I =. 
(In 


7 (x>0) (c.w) 
m 


Sol: . PutIn2x=1,then 


oh ode = at or er . 
2x x 


Thus at =(tP?dt=— 
J (in <a x sels [rans ste 

ce ae Si i he ee Be 
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ce Se Rca 
2r 2(In2x)’ . ; . : 
Example10: (Page#i34) Evaluate (i) oa a ala (cw) 

i tlc ae <-a) wns als positive. 


Soli): Letx=asin6 thatis, 


x=asin@ — for ~F<0<% then dx=acos6d0 


Te : 
= acos6d0 -{- acos6d@ rae 


es Var-a sin’@ * avi-a’ sin? 400s 


“ihe [+Sesme) 


(i) + Put x=asecO ie, x=asecO for 0<0<SorE<O<x 


=[ide=0+6. 


Thendx = asecOtan6 - 
asec tan 9a0 ~fesmtin ti (ea) 


[5= je 
» "xvx?-a asecOVasec?-a? “ asec.atanO 


+fiao=+6+¢ * oo 
a a t 


ah sot ee (:s0042) 
a a 
ema ae ete [Tal + rea" (x>1) (ew 
Sol; Wewrite 
pL ol ee 
(x-1)'(x+1) Pee <r Teel 
ae 3 20 [A the method 
“FI Ge iy Tel (Appin the met a) 
Tx-1 2 3 2 
rl "2, 3-2 
[Gaye hey 3| 


= 2f(x-1)"1de+3{ (x-1)" Vide~2f (x41) Ld 


ee ee 
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= aint) +3 ~2i(2+1)+0, (x> 1) 


SPAY iy fe am at) hte 


x-1 


gromple 8: (Paget) nai | x#0,x#1 (CW) 


ae x+D 
sol x Paneer x+l 


ray 


3 Y 2x+1 
+—+ 
1 
3 


» 


(By the method of partial fraction) 


xtxt] | 
: . af(23, 1, 2x+l ' ; ' 
o Tape IG ote ‘ ; 
HS (x) Lede tf (x1) "Lede + f(x? +41)” (2x41) de 
-=-Sinfx|+In|x—I]+ n(x 4 xtl)ee: 
=-3In|x|+In|x- (#7 abd ea ke “He 
Example 8: Evaluate Jes 


Sol: Applying the formula 


fF (2)b'(x)de= F (2) 6()-[6(2) F(a) ee, we have 
(tnx) xa: ~(oyef(E =} ba 

1; 1, _l, 1 ee , 
[asco Inx-3fxde=>x inx-H = se 


Be loc. 2 ie 
ma nes =x Inx-— 
1 2 4 i 


esi 
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OBJECTIVES (MCQ’S) OF CHAPTER-4 


ACCORDING TO ALP SMART SYLLABUS-2020 | | 


: 
‘L_ The distance of the point (-2, 3) from y-axis is: (2 times) 
(A)-2 °° (B) 2 (3 . (D1. 
2. Distance between (1, 2) and (2, 1) is: (8 times) 
(a) V3... (a) VS (c) v2 (0) V7 
3. The co-ordinate axes divide the plane into___-_ equal parts: 
(A) 2 (B)3 ' (c)4 (0)5 
4. A vertical line divides a plane into____half planes (3 times) . 
(A) Upper and lower .(B) Upper and right (C) Left and right (D) Left and lowe, 
5. The ratio in which y-axis divides the line joining (2 , -3) and (-5, 6) is: 
(A)2:3° (B) 2:5 * (04:2 : (0) 3:5 
6. . The point-of concurrency of the medians of a triangle is called: (2 times) 
(A) In-centre (B) Centroid (C) E-centre (D) Circumcentre 
7. The distance of the point (1, 1) from origin is: (6 times) 
(ayo (B) 1 (cv2 (0)4 
8. The distance of the point (3, -7) from the x - axis is. 
(a)7 (b) 3 "(3 _ (d)-7 
9. Distance of (-3, 7) from x-axis is. : 
(a) -3 (b)3 ()7 (d) 10 
10. “ Distance between the points (2,3) and (3,2) is 
(a)2 (B)v2_ (ja, (0) 2v5 
11. Distance of point (1, -2) from y-axis is. ‘ 
(a) 2 (b) 1. - (c)3 . (d)4 
12. Mid point of A (2, 0), B (0, 2) is. 
(a)0,2 (b) 2.0 (c).2,2 (d)4,1 
13. _ P'is mid point of AB if P divides AB in the ratio =: 
(A) 4:1 (B) 2:2 (C) 1:2 (D) 2:1 
‘14. The distance between two points A (x1, yi) and B (x2,y2) is 
(A) (x2 — x1)? + (y2 — yi)? (B) /G2-x%) + H- yy 
(C) Va = y1)? + (2 — yz)? (D) ¥(%2 — x)? + (2 — 4)? 
15. The point P (x,, y,) and the origin are on the same side of ax + by +c=0lf 
ax, +by, +c and c have the: (3 times) 
(A)c=0 (B).Same sign (C) Opposite sign —_ (D) Does not possible 
16. The distance between the points (0 , 0) and (1, 2) is: (2 Times) 
(A) 0 (B) 2 (v3 (D) v5 
17. _ Location of Point P(x, y) for which x = y is in the quadrants: 
(A) 1% and 3° (B) 2" and 4th (C) 1% and 2" (D) 3° and 4% 
18. —_Centrold of a AABC is a point that divides each median in the ratio: “ 
(A)1:1 (B) 3:2 (C)2:1 (D) 2:3 


19. The point (3 , -8) lies in the quadrant: 
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(aye (8) i (c) tt (D) IV 
20. Pes x-component of a point P(x,y) Is called: i 
(A) 0! ag (B) abscissa (C)coordinate (D),distance from origin 
21. _ The mid-point divides the line segment in the ratio: 
(a) 2:4 (8) 1: (c)2:3 - (0) 1:4 
opic Mh: Equations of Straight Linen : 
22. The slope of line with inclination 90°As:, (4 times) 
(abo, (By) iQ. ~ (D) Undefined 
3 5 

23. ° The perpendicular distance of the line 12x + Sy = 7 from.the origin Is: 

ees ak , (3. times) 
Ay13. p) 3 q = - D) = 
( oo (B) ; (Cc) oy (75 
24. Thelines a.x+by+c, =0 and a,x+b,y+c, =0 will be perpendicular if 
Wie (8) qq,=hb, . — (C)aa,+hb,=0 — (D) ac +a,0,=0 
BOY. ea ; ; 
25. If two lines are parallel then: (5 times) 
(A) mn, =—1 (B) mm, =1 (C):m+m,=0 —— (D)-m-—m,=0 
26. _ Ifa Is the inclination of non-vertical line then slope is: (2 times) 
(A)sina, * (B) cosa. (C) tan a, (D) cota 
27. .- The slope of the line with inclination 30° is: (4 times) 

; a : 
(A) zero i c)1 (0) v3 
a5 (Cc) ; 


28, For b> Othe point (x,, y,) is above the line ax + by tc = Oif: ; 
(A) ax, thy, +c<0. .(B) axjtby,+c=0 (C) atby,te>0 | (D) a-by,-c<0° 
29. Inaplane two mutually perpendicular lines are called: (3 times) 


(A) Coordinate axes (B) Radii (C) Madians (D) Altitudes 
30, Slope ofalineax+by+c=Ois: ~ (3 times) 
b ; _ é 
Oh e bls -F we we. 
31. The perpendicular distance of the line 3x + 4y + 10 = 0 from the aa is: 
(2 times, 
(A) 0 .  (B)1 (C)2 (D) 10 
32. The slope intercept form of straight line is: (4 times) 
‘(A)y=mix+e (B) mas (C) p-y,=m(x-x,) (D) xcosa+ ysinB =p 
33. Equation of the line in form of y— y, = m(x—x,) is: (4 times) 
(A) Normal form (B) Point slope form — (C) Symmetric form ‘ (D) Slope intercept form _ 
4. of A= (-3, 6) and B = (3, 2) then slope of AB is: (6 times) 
3 2 1 3 
(A) = B) -= c) = D) -= 
3 (8) 7 (Cc) 3 (D) 3 


35. Equation of the line in the form of xcosa + ysina = p is: (4 times) 
(A) Symmetric form ~(B)} Intercept form  (C) Slope intercept form (D) Normal form 


36. The slope of tangent line to y = f(x) at (x, ,), is: (5 times) 
(A)m () 2=% (0) Fb) (0) -% 
x -% dy sa 
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37. -Allinear equation represents a. 


la).Circle (b) Ellipse (c)Parabola - _—(d) Straight line 
38. ‘Ifa=O then theline ax + by +c¢=0 : A ; 
» (a) Parallel to x-axis (b) Parallel to y — axis 
(c) Perpendicular tox-axis (d) Passes through origin | 
39. Equation of a line.parallel to x-axis Is. . ee ‘ | 
(a) X= 0. (b)x=y (c)y=constant — \ (d)X= constant ' 
40. — Slope of y - axis is: : (2times) | 
. (ajo “(b)1 ()-1 (d) Undefined 
41. Slope of line is 1 (one) and angle made by line with x — axis = | 
(a) 45° “(b) 30° : (c),60° (d)75° | 
42. Equation of vertical line through (5 , -3) is:- . re ee 
© (A)x=5 (B) y =-3 (C)y=5 (D) x=-3 
43, 24 z =1is: 3 , 


a 
(A) Slope intercept form(B) Two intercept form(C) Symmetric form(D) Normal form 
44. , Slope of line perpendicular to 3x-4y+ Ae Ois: 


(a) = (8) = (as (0)$ = 
. 45." ‘Two lines a: x + biy y + a= =Oand azx+ bs y + cx = are parallel if: 
. (ayes ae (B) 2-= . (t= a (D) None of these 
s a "be * a2 z 7 \ 
46. — Equation of the line bisecting 2" anda" cayenne is: 
(A)y=x ~ (B)y=-x (yes , (D)y=mx 
47. — Equation of line parallel'to x-axis= =. . ar 
(A) x=0 (B)x=y  (C)y=a < (D)x=a 
48. Length of perpendicular. from (0,0) to line 4x-3y-1=0 equals. 
(A)3 “(B)4 0 ACS. : (0)= 
49. . Two Intercept from of equation of line. is: (2 times) 
(A) Sec | (B)<+2=1 (as +220 . (0)2-%=0 
50. . The slope of the ling with inclination 0° is ‘ ‘ 
(A) 0 Ors > s(t (D) v3 
51. Ifb=0, then the line ax + by + c = Ois parallel to: ‘ 
(A) y- axis, ~ (B) x - axis (C) along x- axis (D) None of these 
52. The distance of voit P (6, -1) from the line 6x - 4y + 9 = O's: 
| ¥49 49 

(A) 49 _ es (> (Fe ' 
53. If mi and mz are slopes of two lines then lines are perpendicular if: (3 Times) 
(A) mym2 = 0 (B) mim2 + 1.=0 (C) mim2-1=0 (D) mi+m2 = 0 
54. The two lines ax + biy = ¢; ; a2x + bay = cz are parallel if: (2 Times) 
(A) a1 —a2= 0+, (B) a1—bi = 0 ‘(C) arbi -azb2 = 0 {D) arb2 - azbi = 0 
55. Equation of horizontal line through (a, b) is: : 5 
(A)ysa (B) y=b (C)x=a (D)x=b 


5. = — ha so Stig equation of straight line in: 
(A) Two p point form  (B) Intercept form (C) symmetric form __(D) Point slope form 


57. Verticallinehasaslope: _ (2 times) 
(AO. (B) 1 (Cc) Undefined (D)-1 

58. — Two lines faving slopes mi, mz are parallel if: 

(A) m1+m2=0 B) mi-m2=0 (C) mim2 =1 (D) mim2 = -1 
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xcosat+ y sina =P Is the equation of the line: 


a slope Intercept form (B) Two — intercepts from 

( Point - slope form (D) Normal form 

( Perpendicular distance of point P(6, -4) from line 3x + 4y+1=0 equals: 

aa (B) 2 (c)3 (D)4 . 

gi. The perpendicular distance of a line 12x M 5y =7 from origin Is: (2 times) 
wet (ge. os * (D).13 

13 
. The medians of a triangle are: ‘ 
w Collinear (B) Concurrent (C) Perpendicular (D) Parallel 
Slope of line parallel to x — axis Is: (2 times) 
ara (8) 0 . (jt. (D) 90° 


64, « The lines aix + byy +c: = 0, a2x + bry + cz = 0 are. perpendicular if and only If: 
(A) aib2 + a2bi=0 —  (B) araz - bib2=0 (C) ara2 + bib2=0 (D) arb2 = azbs 


Topic IV: Ang 


le Between Two Lines: 


65. Thetines /,,/, with slopes m,,m, are parallel if: “(2 times) 
(A) mon, =—l (B) m, =m, (C) m, +m, =0 (D) mm, =1 
66. The point of intersection of medians of a triangle is: (4 times) 
(A) Centroid (B) Orthocentre (C}) Circumcentre- . (D) Incentre 
67. Point of intersection of two lines x - 2y = -3 and 3x + 2y =7 willbe. 
(a) (2,2) (b) (1, 2) (c) (2, 3) ; (d) (3, 2) 
68.  Bisectors of angles of a triangle are: 
(A) parallel , (B) perpendicular (C) concurrent - —_(D) non-concurrent 
69... Point of intersection of lines x — 2y + 1 = 0 and 2x -y + 2 = 0 equals: 
(a)(1, 0) (8) (0,1) (€) (-1, 0) (D).(0, -1) 
.70.- The x-intercept of the line 2x + 3y-1=Ois = 
(A)a/2° (B) 2 (c)3 ‘ (0) 1/3 
71. Two non-parallel lines intersect each other at: " 
(A)‘1 point (B)0 point (C) © points (0), 2 points 
72. Inclination of line joining two points (-2,, 4) and (5, 11) equals: ne 
(A)™/3 "(By /4 (C) "/6 ; (D)"/2 
73. "If ais the inclination of a non-vertical line £ , then its slope is: 
(A) sin ‘a (B) Cosa ~  (C):tan a (D).cot a 
74. The point of intersection of altitudes of a triangle is: 
(A) centriod (B) orthocenter - (C) e-centre (D) circumcentre 


quation of Second degree in two variables: 


pa EONS = Quation of second degree in two variables} 
75. ° The mavet of lines represented by ax’+ 2hxy + by” ='0 will be orthogonal if: 


(A)atb>0 (B)a+b=0 (C) h? =ab <0 (D) h?-ab=0 
76." _. Two lines represented by ax? + 2hxy + by? = 0 are parallel if: 
(A)'h? - ab = 0 (B)h?7+ab=0- * (C)a+b=0 (D)a-b=0 
72. 


Pair of lines represented by homogenous equation ax? +.2hxy + by? = 0 
through origin will be real and distinct if: 


(A) h? > ab {B) h? = ab (C) 4? + ab =0 (D) h? <-ab. 

78. — Twolines represented by ax? + 2hxy + by? = 0 are Perpendicular of: (2 Times) 

(A)h?-ab=0 . (8).a+b= i?) (C) h? + ab=0 (D)a-—b=0 

79.. ‘\fax? + 2hxy + by” = 0 is homogeneous equation then pair of lines are 
real and coincident if: : 

(A) h?- ab >0 {B) h*=ab <0 (C) h?-ab =0 (D)h+a+b=0 

80- —_Point.of concurrency of medians of a triangle is called: 

(A) orthocentre (B) in-centre (C) ex-centre (D) centroiid 

81-. The lines represented by ax?+ 2hxy + by? = 0, are real and coincident if: 

(A) h? > ab (B)h?=ab- (C) h? < ab (D) h=a+b 

82- Equation of the line bisecting the first and third quandrnt is 

(A)y=x (Byy=-x (C)y=x+e “(D)xy=c 
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‘Slope of the line ne ls perpendicular to the line 2x- 4y +11=0 
we (a) 1 (2 (D) -2 


a Distance of the point (3, -7) from x-axis Is: 
ol ee 7 (D)-7 
85- Inclination of a line endicular to ae aig Is: 
(A) 60 (0) 90° 
86- The slope of a line which Is perpen to the line ax + by +C=Ols: 
Was (8) 4 (¢ =8 (0) 2 
a The point of concurrency of altitude of a ‘triangle is called: 
(A) In = Centre (B) Orthocentre (C) Circumcentre (D) Centroid 
88- The distance of the point (3, 7) from x-axis Is: (2 times) 
(A)7 (B)3 (c)-3 (0) -7 
89- Ifthe distance of the point (5, x) from x-axis Is 3, then x =: 
(A)7 5 (c)3 (0)-5 
90- " ‘If (3, 5).ts the midpoint of (5, y), (x, 7) then x = ? and y =?: : 

. Aly=1x=1- (B)y=-4,x=-3°  (C)y=3,x=4 (D) y=-2,x=-5 
91- The slope of line with inclination 60° Is: : 
(A) 0 (8) (ja (0) V3 


3 . 
92- Ifa Is the inclination of the line ¢ then 2%. wien, (say) Is called: 
sin 


cosa 
(A) Point slope form. (B) Normal foim * -(C) Symmetric form (D) Intercept form 
93- If @ is the inclination of a line “2” then it must be true that: 


(A) Osa<t (8) S<acn (0saca (D) 0<a<22 
94- = The perpendicular teiaks of line 3x + 4y -10=0 from the origin is: 
(A)o (B)1 ‘(qf (D)2 
‘95- Two lines represented by ax? + 2bxy + by? =0 are orthogonal if: 
(A)a-b=0 (B)a+b=0 (C)a+b>0 (D)a+b<0 
96- — The point of intersection of medians of a triangle is called: 
(A) Circumcenter (B) Orthocenter (C)Centroid , * (D) In-center’ 
97- _ Distance of the points (2, 3) from y- cee Is: ; 
(A) 2 (B) 3 ° (C)5 (D) vis 
98. Coordinates of mid — point of A(-1, 4), B (6, 2) 
(a) (7,2), 72) a(S) (a) (33) 
99. If m,,m,are re slopes of perpendicular lines, then m,,m, = : 
‘(ao (b)-1 (c) 1 (d) Undefined 
100. If a line meets x and y axes at 2, 3 units, then its equation is: 
oat 
2x + 3y=0 b) 3x+2y=0 =+-=0 d)—+-=1 | 
(a) 2x + 3y (b) 3x +2y ) 5+ 2.2, 
1. . Slope of tangent to the curve x” — y 12 =0 at point (4,2) will-be equal to: : 
(a4 o) Y, (2 Or 
102. If the straight lines represented by ax’ +2hxy+by’ =0 are permendcy, 
then 
(a) h? -ab=0 (b). h? +ab =0 “ (c) a+b=0 (d)'a-b=0 . 
103. Equation of straight line passing through (0,0) and parallel to the line with 
slop 2 will be 
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ete pany | dageles ate 
104. The lines | through origin represented by a toni =0 are clubcuident If: 

‘{a) # = ab (b) A? +b =0(c) A? -ab>0 (d) # -ab <0 Ree 
105. Ifaline "/" is parallel to x-axis then inclination= . 

(a) 90° (b) 0° -. (ce) 30° ‘ (d) 45 

106. Ifthe line = + : =I Is parallel to the line 3x-2y +4 =0, then'value of ‘a’ equals 
a) -2 b) 2 (c)3 (d) 4 

107. Equation of anon vertical line with slope m and y intercept zero Is 

(a) y=x (b) y=me (c).y=mx+e (d) y=0 — 

108. The vertices of a triangle are (a,b—c),(b,c—a),(c,a—6) then its centroid i is 
{0 sae) (o)(o see} ~ (¢) (0,0) () (es, 0) 
109. The point of concurrency of altitudes of a triangle Is called is e.g 
(a) centroid (b) orthocenter (c) in centre (d) circum centre 


SHORT QUESTIONS OF CHAPTER-4 ji 
"ACCORDING TO ALP SMART SYLLABUS-2020. 


Topic 1: Coordinate System: 


1 Find h such that points A(h, 1), B(2, 7), C(-6, -7) are vertives of a right triangle 


with right angle at vertex A. (2 times) 
Sol: As AABC is aright A with right angle at vertex A so wan 
“|BCPACAP+| ABP - aan ae 


(-7-7)' +(-6-2)" =[(4+6)' +(1+7)' ]+[(h-2° +(1-7)'] 
196 + 64 =h? +36+12h+ 64 +h? +4-4h+36 
196-76 =2h? +8h 
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2. 


Sol: 


Sol: 


(A+ 10(h—-6) =0 
‘A+10=0 — h-6=0 
h=~10 h=6' 
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120 = 2h? +8h 

2h +8h-120=0 

h +4h-60=0 

# +10h+6h-60=0 
W(h+10)-6(h+10)=0 


The points A (-5,, -2) and B(5 , -4) are ends of a diameter of a circle. Find its: 


centre and Radius. (6 times) 
Given points are A (-S , -2) & B (5 , -4) Since A & B are end points of diameter 


of circle. So centre will be the mid point of line segment AB. 


« Let C(x, y) be the centre of circle the 


C(x,y)= Seem 


C(x, y= (2,5) = (0-3) 
Lletrbe the rides of circle then . 
|BC=r= (@—my + Oi ya 


= (G-F FCTF 


. r225 1 =V26 


AC-5,-2) Ss B G4) 


Show that points A (0, 2), 8 (V3, aay and clo, 2 are vertices of a right 
triangle. e times) 


Given points are A(O, 2), B (v3, -1) and C (0, -2) 
Now |AB|- = fo- = v3)? + (241)? 


[AB] = V5¥9=Vi2 
|Bc| = [veo + (142)? 
|BC|:=V3+1.  =V4 


|AC| = /(0—0)?+ (2 +2)? 

|AC| =VO+16 =¥V16 
Now gol od |AC|? 

(VI2)° + (va) = (vi6)" 

12+4=6 . 

16 = 16 


_ Pythagoras theorem is satisfied 


Hence A.(0, 2), B(V3,-1) &C(0, -2) are the vertices of a right triangle with 
right angle atB. 2 
Find the mid point of the line pi the two points Aa 3,1), B(-2, -4). 
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ence A(0, 2), B(VS , -1) &C (0, -2) are the vertices of a right triangle with 
right angle at B. : F 
find the mid point of the line Joining the two points A( 3, 2), B(-2,,-4). | 
4, given points are ‘ 
ot Aya) =A(3 2) 
B (x2, ¥2) = B(-2, -4) 
Let M be the midpoint of line segment AB then 
moons (5) 
3-2 ‘1-4 
M(x, vi (= a) 
movie G3) 
Hence M(x, y) = G: -3) 
Find the mid-point of the line joining the two points A(-8, 3), B(2, -1). 
Given Points A (-8, 3), B (2, -1) : 
Mid point of the line joining the two’points A & B is 


m(ey)= (SEE 2) 


113 A Plus Mathematics (ALP Smart Syllabus-2020) 
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2 2 


M (xy) «(= 2) 


wor 83 


M(xy)=(3,)) 
Topic II; Translation and Rotation of Axes: : / 
6. The xy coordinate axes are rotated through angle 6 =30° and 
axes are OX and OY. Find (X, Y) coordinates of P with P(x, y) =(-5, 
3) : 
Sol:’ P(x, y) = (-5, 3) 
P(X,Y)=? 
6=30° i. 
We know that 
X =xcosO+ysin@ 
X =-5c0s30+3sin 30 
ye (t) 2 _3-5N3 
2 2 2 +2 
Y = ycos@-xsin@ 
Y =3cos30+5sin30 


vy -a( VB), of 1)_ 345 
= 2}s(3) 5" 


7 If (x, y) co-ordinates of a point are (-2 , 6). Find (X,Y) trSolformed co- 
ordinates if new origin is O(-3 , 2) : 


ge a 
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The co-ordinates of P referred to translated axis O’x O’ & O’y are 
X=x-h =-24+3=1 : 
Yey-k + 26-224 
Hence P (x Y) =P(1, 4) 
The xy coordinate axes are rotated about the origin, through and angle of 450, 
The new axes OX and OY. Find the (X, Y) coordinates of P(5,3) (2 times) 
Sol: Given point of P(x:, y1) = P (5, 3) angle of rotation is @ = 45° — 

Suppose P(X, Y) be the coordinates of Preferred to XY — Co-ordinate system, them 


X =xcos 6 +y sin @ , Y=-xsinO+ycos@ 
» X =5 cos 45° +3 sin45° F Y= -5 sin4S° + 3 cos4s° 
=5(4 fu) eh [oy 2) 
sit). =5(q)+3() 
Xeat a , “Et 
x24 yar8B 
7 eo 
22 eta CO 
Kee ' Re 
xX =4¥2 . Y= -V2 


9. Find whether points (5, 8) lies above or below the line 2x- 3y+6=0 (2 times) 
Sol: Given equation is , : 
2x-3y+6=0. 
Make coefficient of y + ve 
BY = 2x-6=0 wine (i) 
Now. put (5,°8) in L.H.S of equation (j) 
L.H.S = 3y-2x-6 
= 3 (8) -2(5)-6, 
=24-20-6 
=8>0 
So point above the line. 
10. _ Find the distance between parallel lines 2x—- Sy +13=0; 2x+5y-6=0 (2times) 
» Sol: Parallel lines are: : 
_ &x=Sy+13=0 . 
-2x+5y-6=0 
Put x =(0 in (i) 
5y.+13=0 


‘So point P (0 2) 
Lines on line (i) 
Now distance ‘d’ of point Pf, 2) from line 


-2x + S5y-6=0 
= (13 
-20)+5(2)-4 


d= 
Ney +6) 
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} 13-6] 7 
4° Taras 29 
required distance. ae % 
find ks0 that the joining A(7, 3), Bik, -6) and the line Joining C(-4, 5) , D{-6, 4) 
gre parallel. (2 times) 

f line ‘AB= oe 2 = ; : 
slope o' k-7 k-7 


slope of line a te => 


As given lines are parallel so, 
slope of AB = Slope of CD 
-9 1 


k=-11 
12. Whether the lines 2x + y - 3 = 0 and 4x + 2y + 5 = 0 are perpendicular or 
not? : ‘ . 
sol: Suppose given lines are 
=axty-3=0=> y=-2x+3 
h=4x+2y+5=0=> y=-2x-5 
Slope of li =1m=—2=-2 
Slope of |: = m2= -$52 : 
So |; & lz are not a perpendicular 
13, _ Find'the distance from the point P(6 ,,-1) to the line 6x - 4y + 9 = 0. (3 times) 
sol: Given point P(x: ,-y1) = P(6 , -1) and Given line is6x-4y+9=0 
Let d be the required distance then 
d= laxy+byi+cl 


a+b’ : . 
_ [6(6)-4(-1)+91 _ [3644491 
~ [@R+4)? ~ YS6+I6 * 


d= , 
14, Hed oa equation of the vertical line through (-5, 3) (3 times) 
Sol: Given P(x,,,)= P(-5:3) 
+ line is vertical 
5 0=90° . 
So m= tan = tan90° =0 
Now 
‘y-y=m(x-%) 
y—-3=0(x+5) 


23 as 


© 
O=x+5 
ae ee ae 
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OR 
15. 


Sol: 


16. . 


Sol: 


17. 
Sol: 


18. 


Sol 
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x=-5 

Find K so that the line jolning A (7,3) 
O(-6 , 4) are perpendicular. q 
Given points are A (7, 3), BIC -6) and igs ,5),0(-6, 4) 
Hence Slope of AB = ss 7 ee? 7-k , 


Slope of CD = m2= WP 
Given AB 1CD. 
So mim2=-1 
9 =- 
(=) @)= 
sa ics 
> -1442k=9 
2k=9+14 


BK, -6) and line si 4; 
(2 times)" 


Find equation of het through (-4, -6) and perpendicular to the line having | 


* slope = =. ' oo 7 times) 


Let! be the required line with point P(x: , y1) = P(-4, -6) 


: i ose 
“Since |.is perpendicular to given line with slope is —> 


So Slope of | is m= : 
Hence equation of | is . 


“ ymyn=m (xxi) 


y+6==(x+4) 
3y +18 =2x+8 


.2x— 3y +8-18=0 


2x-3y-10=0 
Find an equation of line through A(-6, 5} having slope 7. (5 times). 
Let | be the required line 
Here P(x: , yi) = P (-6, 5) 
Slope = m = 7~ 
The equation of | is 
y-y1 =m (x—x1) 
y-5=7(x+6) 
y-5=7x+42 
7x+42=y-5 
7x-y+42+5=0 
7x-y+47=0 
By means of slope, show the points lie on the same line A(-1, -3), B(1, 5), 
C(2,9). (3 times) 
Let A(-1, -3) , B (1, 5) and C(2, 9) are the given points. 
5-(=3) -5+3_8 


wan 
Now Slope of 4B=22—4 =" VV °F "ag 
ere eye, I-(-l) 1H 2 


Slope of BC aN 2 =F 


Since Slope of AB = Slope of BC 
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| Thus A,B &C lie on the same line. 
Convert the equation into two intercepts form 4x + vy 
1  Givenequation = 4x + 7y-2=0 - 
sol ; 4x+7y = 2 
Dividing by 2 on both sides 
4x Ty 2 


-2=0 (4 times) 


Which is required two intercept form with 


i 1 
— intercept =.— 
e 2 


y-—intercept = — 


20. Find whether the point (5, 8) lies above or below the line 2x— 3y + 6 = 0, (3 times) 
$ol- Given equation 2x-3y+6=0_ (1) at'point (5, 8) 
Since y is always positive So. multiply eq (1) by. -1.0n both sides. r 
-2x+3y-6=0_ (2) 
Put. (5, 8) in eq (2) : 
= -2(5) + 3(8)-6 
=-10+ 24-6 
=8>0° 
Hence point (5, 8) lies above the given line. 


Topic V: Homogeneous Equation of Second degree in two variables; 
21. Find lines represented by 3x? + 7xy + ar =0. (3 times) 
Sol: 3x? + 7xy + 2y?=0 : 
3x? + Gxy + xy + 2y?=0 
3x (x + 2y) +y (x + 2y) =0 
(3x.+ y) (x + 2y) =0 
So'required lines are 
3x+y=0 & x+2y=0 
22. Find an equation of each of the lines represented by. . 
_ 20x? + 17xy - 24y? = 0 (2 times) 
Sol Given equation 20x? + 17xy - 24y? = 0° ; 
20x? + 32xy - 15xy -24y? =0 
4x (5x + 8y) — 3y (5x + 8y) =0 
(4x - 3y) (5x.+ 8y) = 0 : 
4x-3y=0 or 5x+8y=0 
Hence required pair of lines 
4x-3y=0 
and 5x+8y=0 
23 Find the area of region bounded.by the triangle with vertices (a, b+ oh 
(a, b-c) and (-a, c) 
Sol: Let A(a, b +c) , B(a, b—c).and C(-a, c) be the vertices of triangle ABC 
Now area of triangle is: : 


SSSSSSeSSeSeSSSeSeesesesese 
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Expanding by second row 
z= [20a +a)] 


=-c(2a) 
=-c(2a) 
=-2ac 
A=2ac 

Show that lines 4x = 3y 

"concurrent. 

let. ¢,:4x-3y-8=0 
£,:3x-4y-6=0 
£; ix-y-2=0 


lines 


1 -l 


by R,-R, 


«Area in always Positive 


square units. ‘ 
~8=0,3x-4y-6=0 andx-y-2=0 are 


(2 times) 


£,,4,,4; are concurrent 
4 -3 -8 

/ (13 =4 -6'=0 

+2 


=> 48-6) +3 (-6 +6) -8(-3+4) =0 
=> 4(2) +3 (0) -8(1) =0 


>8-8 =0 
.. => 0=0 
So lines are concurrent 
25 


Find volume of. “P” such that lines 2x-3y-1=0 .,3x-y-5=Oand 3x.Py 


+8 =O meet ata point (C7). 


Sol: Let. ¢,:2x-3y-I'=0 
4, :3x-y-5=0 
4,:3x—Py+8=0 


‘* meet at a point 


++ lines are concurrent 


2 -3 = 
so [3 -1 -5/=0 
3 p 8 
Expanding by Ri 
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2(-8 + SP) +3(24+15)-1(3P +3) =0 
-16+10P+72+45-3P-3=0 


P=-14 
find distance from the point P(5,-1) tothe line 6x—4y+9=0 


if * given P(%,y1)= P(6/-1) and ax+by+c=0=6x—4y+9 
using formula 


1 distance = lax + by + 
a+b? 
1 distance = {6(6)+(-4)(-1) +9 
(0° +(-9) 
1 distance = pera 
ee v49 
Wy 

1 distance = aie Te =V49 


27, Show thatthelines 2x+y-3=0 & si 3a 0 are parallel, 
gol: Given |,:2x+y-3=0 
And I, :4x+2y+5=0 


and m,= 


‘tm, =m, 
: ie —2=-2 
« solines are Il. 


Topic |: Coordinate System: 


1, Find ‘h’ such that the points A(h, 1) ; B (2, 7) wid C (-6:, -7) are the vertices of 


a right triangle with right angle as the vertex A. _ (H.W) (2 times) 
2. Find h such that the point A(V3 ,—1) ,B(0 , 2) and C(4, -2) are vertices of 
right triangle with right angle at the vertex A. (H.W) 


To ic Il: Equations of Straight Line: 
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3. Find an equation of the line through (5, -8) and perpendicular to the Join of Al. 


15, -8) , B (10, 7). (H.W) (2tir : 

4, Find the conditions that the lines y=mx+¢,; y=m,X+C,; Y=mx+c, 
concurrent. (H.W) (3'times) 

5. Find equation of two parallel lines perpendicular to 2x- y + 3 = 0 such that the 
product of the x and y intercept of each is 3. (H.W) (8 times) 

6. Find distance between 3x — 4y + 3 = 0 and 3x - 4y + 7 =O. Also find equation 
of parallel line lying midway between them. (H.W) 

7. By means of slopes, show that the points lie on the same line (1 +73), (1,5), 
(2,9) (H.W) (2 times) 


8. One vertex of a parallelogram is (1, 4), the diagonals intersect at (2, 1) and 
the sides has slope 1 and +. Find other three vertices. (C.W) 
ic IV: Angle Between Two Lines: 


9. Find an equation of line through the intersection of the lines x -y-4=0 and 
7x + y + 20= 0 and parallel to the line 6x+y-14=0. (H.W) | (2 times) 


"10. Determine the value of P such that the lines 2x = 3y-1=0, .3x-y-5=Oand 


3x + py + 8 = 0 meet at a point. (C.W) (2 times) 
| 112 Find the interior angles of the triangle whose vertices are A (6, 1), B (2, 7), 
C(-6,-7) (H.W) 


12. Find the angles of the triangle whose vertices are A(-5, 4), B(-2, -1), C(7, -5) 

13. Find an equation of the line through the point of intersection of the lines 
€1:3x- 4y -10=0 , £2 :x+2y-10=0.and perpendicular to the line ¢ : 3x- 
4y+1=0 (H.W) 

14. Find an equation of the line through the intersection of the lines x + 2y +3 = 
0, 3x + 4y + 7=0 and making equal intercepts on the axes. - (H.W) 


_ 15. Find lines represented by 2x” +3xy—Sy” =0, also find measure of angle 
between them. , (H.W) (2 times) © 


Example 3:(Pag#183) Find the coordinates of the point that divides the Join of A(-63) and | 
B(5,-2)'In the ration 2:3. (i) internally {ii) externally (C.w) 


Soli): Here k, =2, k, =3,x, =-6,x, =5 
By the formula, we have ? 
2x5+3x(-6) -8 2(- 
nek x( Ded is ois ( 2)+3(3) _, 
243 . 243 


Coordinates of the required point are (2. 7 


(ii) In this case 
xe aED) 


tind p= I) ig 
2-3 2+3 
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3" year 


coordinates of the required point are (-28,13) 


got: Let (X,Y) be the coordinates of P referred to the XY-axes, Here 0 = 30°, 
: From equations (3) above, we have 
X= = Scos30° +7 sin30° and Y = -Ssin 30° + 7cos30° 
537 3, ED 
=—t+- and Y= 
adaone | 2° 
-5 73 
Le, (X,Y) 3 pe n3 are the required coordinates. 
2°22. 2 ; 
example 11: (Pag#203) Find the distance between the parallel lines, (cw) 
axtyt2=0 (1) 
6x +3y-8 = 0 (2) 
»Sketch the lines. Also find an equation of the line parallel to the given lines and 
lying midway between them. 
Sol: We first convert both the lines into normal form (1) can be written as 2x + ve -2 


Dividing both sides by -/4+1,.we have . 


en Dey! OE 
Vs 5 


Which is normal form of (1). Normal form of (2) is 
6x 


Tee a 
ie, 2x ,J.—$ 
"Ws 5 345 


Length of the ok aii from (0,0) to the line (1) is = ra _ [From (3)] 


2 8 
Similarly, length of the perpendicular from’(0,0) to the line (2) is —7= [From (4) 
~ 3N45 


From the graphs of the lines it is clear that the lines are on opposite sides of the 
origin, so the distance between them equals the sum of the two perpendicular 
lengths. 


2x sy ; 8 
ie, Required distance = Stee 
: Ws 5 Wa 
The line parallel to the given lines lying meer between ea is such that length of 


, the perpendicular from O to the line = aE srg "a5 -+]- “35 
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Required line is atk “5 

Example 4: (Pagi213) Find the distance between the parallel lines. (c.w) 
“f:te-sys3e20 | 

1, :2x-Sy+6=0 
Sol: First find any point on one of the lines, 
Say | ifx= 1 lies on |, theny =3 and the point (1,3) lies on it. The distance d from (1,3) to 

2(1)—5(3)+6) |2-15+ 7 
a ae “Ves 9 

This distance between the paralle| lines is 5 is 


Example 1; Find an equation of each of the lines represented by. 20x? +1 7xy-24y? =0 
Sol: The equation may be written as 


. 2 
a2) -1r(}-2-0 
y y 


Px 174.J289+1920 _ 1747 4-5 


=>4x-3y=0 and '5x+8y=0 


Example 3: (Pag#228) Find a joint equation of the straight lines through the origin 
Perpendicular to the lines represented by. 


Sol: * (1) may be written as = 0 

(x-2y) (x#3y) = 0 

Thus lines represented by (1) are 
x-2y =0 (2) 
x+3y =0 (3) 

The line through (0,0)-and perpendicular to (2) is 
y=-2x or y+2x=0 (4) 

Similarly, the line through (0,0) and perpendicular to (3) is 
y=3x or y-3x=0 (5) 

Joint equation of the lines (4) and (5) is 
(y+2x) (¥-3x)=0 or y?- xy - 6x2=0 
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ACCORDING TO ALP SMART SYLLABUS-2020 


OOOO EEL NE OCALA OTL CLEE CEPOL LOPE DEEDES COOCELPO CE Brea A 
_ An expression involving any one of the symbol <) <, 2,> Is called: © 


4) An equation (B) Non-inequality , (C) Identit 

ne The non-negative Inequalities are called: Y it oe 

(A) Parameters (B) Constants - (C) Decision variables (D) Vertices- 
The feasible solution which maximize or minimize the objective function Is 
called the: ' "(1 time) 

(A) Feasible region (B) Optimal solution 

(Cc) Converx region (D) Feasible solution set 

4. ° axtby<cls linear inequality in variables: (3 times) 

(A) 2 (B) 3 (c)1 (D)0 

5, | , The solution of ax + by < cis: (5 times) 

(A) Closed half plane (B) Open half plane = (C) Parabola (D) Hyperbola 

6. (2, 1) Is the solution of inequality (6 times) 

(a)xty<5S  ° — , (B)xty>5 (C)x+y=5 (D)x-y>5 

7. (0,1) Is not solution if Inequality : (4 times) 

(A) 7x + 2y <8 » (B)x-3y<0 ~ (C)3x+5y<7 (D) 3x + Sy <3. 

8, (1, 2) is the solution of: (3 times) 

(A)xty>0 (B)x+y<0 (C)x'+y=0 * (D)x-y=1 

9. Which one Is a solution of Inequality 2x + 3y < 0: (2 times) 

(A) (-1, -2) (B) (1, +2) (C) (2, 3) (D) (0, 1) 

10. (1, 3) is in the solution region of: (3. times) 

(A)x+y>0 (B)x+y<0 (C)x+y=2 (D)x-y=0 

11. . The inequality 2x + 3y <'5 is satisfied by point: (5.times) 

(A) (1, 1) (BY) -21) (C)(4, 2) (D) (-2, 3) 

12, x=0/ls inthe solution of the inequality (3 times) 

(A) 2x+1>0 (B) 2x+1<0 (C)2x+1<0 (D) 2x-1>0 

13. °x=5 Is not in the solution of: : (5 times) 

(A)x+4>0 (B) 2x+3<0 (C)x-4>0 (D)x>0 

. 14, x =5 Is the solution of inequality. 

(a) 2x-3>0 (b) 2x+3<0 (c)x+4<0 (d)x<x 

15.- Point (1, 2) lies in the solution region of the inequality. 

(a)2x+y>5 °° | (b)x + 3y>5 (c) axty<3 (d) 2x+y>6 

16. x=-31s the solution of the inequality. 

(a) 2x-1>0 (b) 2x+1>0 (c)x+4<0 (d) 2x-1<0- 

17. _ Solution set of inequality 2x <3 is. ‘ 

(2,3) (b) (5,20) (c) (-=2,00) (a) (-3/2,3/2) 

18. — Solution of inequality x + 2y < 6 is. 

(a) (1, 3) (b) (1, 4) (c) (1, 5) : (d) (1, 1) 

19, Which one of the following points satisfies x + 2y <6 

(a) (4, 4) - (6); 1), (c) (4, 3) (d) (1, 4) 

20. The solution set of x< 4= ‘ 

(ajo<x<4 (b) 10<x<5 (c)-co<x<4 | (d)4<x<00 

21. Solution of x < > Is: : 

(a) (00, =) (8) (2) (0 (2.3) (D) (0, o0) 

2 ax + 3y <Ols: seek 

{M)Anequation (8) Inequality _(C)dentity_(O) Notidentty_ 
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23. ‘The point (-1,2) satisfies the Inequality=: (2 times) 


(A)x-y>4 (B)x-y24 - — (C)xty<4 (D)x+y>4 
24. The point (1,3) lies in the solution region of the inequality: 
(A)x+y<2 . (B)x+y<0 (C)x-y <2 (D) x-y>0 


25. Solution set of Inequality 2x - 320 equals 


(a) [3] Oy Ef. (08, 


26. = The associated equation of inequality x + 2y < 6 is: 


(A) x+2y=6 (B)x-2y=6 . (C)x+2y=-6 AD) x= 2y =-6 

27. x +2y>6is not satisfied by:- 

(A) (2,3) (8) (2,2) (C) (3,2) (D) (3,3) 

28. . A function which is to be maximized or minimized Is called: (4 Times) 
(A) subjective function (B) qualitative function 

(C) objective function (D) quantitative function * 

29. = (1,0) Is the solution of inequality ; 

(A) 7x + 2y<8 (B) x-3y<0 (C) 3x+5y<6 (D) -3x + 5y >2 

30. x =O is not in the solution of inequality / 

(A)2x+3>0 — (B)x+4>0 (C)x+5>0 (D) 2x+3<0 | 
31+ Point (1, 2), satisfies the inequality: 

gs (B) x+y 25 (C) x+y <3 (D) 2x+y<5 . 


__ The graph of 2x >3 lies.in: 
Fs ioe: Half Plane (B) Lower Half Plane (C) Left Half Plane (D) Right Half Plane 
33- =2x-8<Ols: : 
(A) Equation (B) identity (C) inequality (D) curve 


34- The feasible solution which maximizes or minimizes the objective function 
Is called: 


(A) Exact solution (B) Optimal solution (C) Final solution (D) Objective Solution 
35- (1,2) Is one of the solution of inequality: 

(A) 2x+y>5 (B) 2x - y25 (C) x+y<3 (D) 2x+y<5 
36. To find optimal solution.we evaluate the objective function at: 

(a) One point (b) Origin (c)Some points ——_(d) Corner Points 
37. (1,1) Is solution of : 
(a) x+y<1° (b) 2x+y<1 (c) 2x-y<1 (d) x-y<1. 


38. The non-negative constrains are called 
- (a) Decision Variables (b) Feasible Solution set (c) Optimal Solution (d) Associated Equation 
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SHORT QUESTIONS OF CHAPTER-5 


ACCORDING TO ALP SMART SYLLABUS-2029 


MAAnnnnnn ee? OABALASAASEERDSPOALALOS,ADEOD: 


Hefine feasible solution set. “(a times) 
‘Feasible solution set:- ‘The region restricted to Ist quadrent is called 


sol feasible region and a set consisting of all feasible solutions of the system of 
linear inequalities is called feasible solution set. 

Draw the graph of 3x+2y26. (4times) 
I 3x + Dy 26. sr (i) . 

” The Associated Equation of (i) is 3X+2Y=6.......eee(li) 

Put x= Oin (ii) > 2y=6 as y=3 and point is p(0,3) 

put y= 0-=>.3x =6 as x = 2and second point is Q(2,0) is obtained. 

Put 0(0,0) as test point in (i). : 
0+026 False. 


. 


3. Define objective function and optimal solution. (19 times) 
sol Objective function:- 
A function which is to be maximize or minimize is called objective-function. — 
Optimal solution:- ; . 
The feasible solution which’ maximize and minimize the objective function is” 
called optimal solution. ; : 
4, Graph the solution set of 5x-4y< 20. ; . (8 times) 
Soli: . 5x-4y < 20....(i) ? 
The Associated Equation of (i) is 5x -4y = 20.........(ii) 
Put x= 0 in (i)=> —4y = 20 or y =-5 and point:P(0,-5) 
Put y= 0 in (ii) => 5x =20 or x = 4 and second point Q(4,0) is obtained. 
Put O(0,0) as test point in (i) ara 
0-0<20 true ‘ 
So solution is shaded partion towards the origin. 
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5. 
Sol:- 


‘Sol: 


.Put 0 (0, 0) as test point in (i) 


eee 


Graph the Inequality x+2y <6. * (3 times) 
The associated equation of the inequality : 

"  x+2y <6. (i) 3 
Or x+2y=6.. (ii) 
The line (ii) intersects the x-axis and y-axis at (6,0) and (0,3) respectively, 
No point of the line (i!) is a solution of the inequality (i), so the graph of the 
ney ae by dashes. We take 0(0,0) as a test point because it is not on 
the line (ii). . 


Graph the solution region of 2x + y > 2 
axty22 (i ; 

The A.E of (i) is 2x + y =2 (ii) 

Put x = 0.in (ii) = y = 2 and point (0,2) : 

Put y = O in (ii) => 2x = 2 as x= 1 and point (1, 0) is obtained 


'0+02>2 false , 
~ Graph 
Graph the solution set of inequality 2x + y < 6 : (3 times) 
2xt+y <6 (i) 
The Associated Equation of (i) is2x+y=6 = (ii) 
Put x = 0 is (ii) , Y=6and point (0, 6) 
Put y = 0 in (ii) 2x = 6 as x = 3 and 


point (3 , 0) is obtained 
Put 0 (0,0) as test point in (i) 
0+0<6 True : 


Define vertex of the solution region. 


Vertex of solution region A point of a 
solution region where two of its boundary 
line interest is called vertex of solution région.” 
Graph the region of following inequality 2x - 3y < 6. 
2x-3y<6 (i) 
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gol: 


il. 
Sol: 


Sol: 


Sol: 


the AE of (i) is 2x - 3y = 6 w) 

put x=0ln (il) = -3y = 6 asy = -2 and point (0 ; -2) 

put y=0 in (il) > 2x=6 as x=3 and point {3 , 0) is obtained 
put 0(0, 0) as test point in (i) . 


0-0<6True 
x x 
Graph the solution set 3y- -4 <0 In xy- plane. (2 times) 
Given inequality is 
3y-4 < Oin xy plane - Put 0(0, 0) as test point in (i) 
The A.E of (i) is 3y-4=0 0-450 
3y=4 - -4<0 True 


v= 4/y= (0,3) 


Y¥ + 1 
Graph the solution region of 2x +120 (2 times) 
Given2x+12>0 (i) . | PutO(0,0) as test point in (i) 
The A.E of (i)is2x+1=0° O+120True 
2x=-1 


x=71/, 


Point (1, ,0) 


What are problem constraints? (3 times) 
Problem Constraints: In a certain problem from everyday life each linear 
inequality concerning the problem is called problem constraints. 

Shade the solution region of inequality -y +x <1 

Given-y+x<1 (i) 

The A.E of (i) is-y+x=1 (ii) 

Put x = 0 in (ji) -y = 1 as y = -1 and point (0, -1) 

Put y = 0 in (ii) x = 1 and point (1, 0) is obtained 
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: Put 0 (0,, 0) as test point in (i) 
70+0 $1 true 


14. — Graph the solution region of linear inequality x+y < 5. 
‘Sol: Given 2 

x+y <5 (1) 

Associative equation 

xty=5_0 (2) 
Put y =0, in eq (2) 
x+0=5 Graph 
x=5 . 
Palx, y) = (5, 0) Soe y 


Put x= 0, in eq (2) 
O+y=5. 

Y=5 ; 
Palx, y)=(0,5) - 


Putx=0,y=0, in eq (1) 
0+0<5 
0<5 true 

Since statement (1) is satisfy. 

So shade is near the origin. 


“15. Graph the solution region of linear inequality x + y > 5. 
Sol Given . : 


. x+y25 (1) 

Associative equation 
x+y=5_- (2) 

x 4 

Put y = 0, in eq (2) 

x+0=5 . Y 

x=5 

Pr(x, y) = (5, 0) 

Y-intercept:: 

Put x = 0, in eq (2) 

O+y=5 

Y=5 

Pa(x, y) =(0, 5) 

ing: 

. Putx=0,y=0, in eq (1) 

0+0>5 . 


O>S true 


Since statement (1) does not satisfy. So shade is for the origin. 
16. Decision Variables. 


Sol: The variable used in the system of linear inequality to problems of every day | 
life are called decision variables. | 


OR = The non-negative constrained used in a system of linear inequalities are 
called decision variable. 


eA Ae i a ee a ee ee 
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py Inequality? 
i Is an Inequa ty , 
wi ion Involving any one of the symbols >,<,2,< Is called inequality 


LONG QUESTIONS OF CHAPTER-S | 
ACCORDING TO ALP SMART SYLLABUS-2020 


| een cre eecameaanTe 
Maximize f(x, y) = x + 3y subject'to the con 


straints 2x +5y $30 ; 5x+4y<20; 


(c.W) (2 times) 


b  y20; y20. 
graph the feasible region and find the corner points for the following system of 
+ Inequalities. x-yS$3,x+2y$6;x20,y20 (cw) - 
ubject to the constraints 3x +4y $12; x+2ys14; 


Maximize f(x, y) = 2x + 3y si 
b. gyeyS4; x20; y20. 
Maximize f(x,y) = 2x + 


5y subject to the constraints 2y-x 8 jx-y $4; 
(H.W) (2 times) 


420; y20. - 
Graph the feasible region subject to the following constraints. (3 times) 
$ -gy-3y $6;2x+y22;x20,y20 (H.W 
s 3x+5y215 pxt3y29; 


Maximize f(x, y) = x + 3y subject to the constraint 
x20; y20. (cw). (2 ¢Imes) 


Graph the feasible region subject to the following constraints (2 times) 


1 Geeysl0;x+4yS12;x+2yS10;x20, ¥20 H. 
Graph feasible region by 2x 3y <6, x+y 22, x+ 2y $8,x 20, y 20 (H.W) 


6 
3, Graph the feasible region subject to the following constraint (C.W) (2 times) 
2x-3y $6 
2x+3y S12 
x20,y20 
Maximize f(x,y) = 2x + Sy subject to the constraints. (H.W) — (3times) 


ay-xs8 ; x-ys4 
x20 ; y20 : 
11, Graph'the feasible region of the following system of linear inequalities. 
x>0,y20 (CW) 


Also find Corner Points 2x- 3y <6, 2x+3yS 12, 
Minimize f(x, y) = 3x+y; subject to constraints 3x + Sy = 15;x+3y 29;x2 0;y20 
(C.W) 


Graph the feasible region and find the corner points for the following system of 


13. 
te a ‘ ; x20 ‘ 
inequalities subject to constraint: x—y <3; x+2y<s6, y 20 (C.W) 


14, Maximize f(x, y) = x + 3y subject to the constraints (H.W) 


2x + Sy < 30, 5x +4y <20,x20, y20 
15. Graph feasible region of linear inequalities 2x + y S 10, x+4y < 12,x+2y<10 
(C.w) 


16. Graph the feasible region and also find the corner points. (H.W) (4 times) 


2x-3y<6, 2x+3y<12, x20 ry20 


Example 2: Graph the solution region for the following system of the inequalities. 
x-2ys6, 2x+y22, x+2y<10 


Sol: The graph of the inequalities x-2y <6 and 2x+y22have already drawn in 
figure 5.31(a) and 5.31(b) and their intersection is partially shown as a shaded 
region in figure 5.31(c) of the example 1 (Art 5.3). Following the procedure of the 
example 1 of Art (5.3) the graph of the inequality x+2y< 10 is shown partially in 
the figure 5.32(a) : 
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The intersection of three graphs is the required solution region’ graphs is the 
required solution region which is. the shaded triangular region PQR (including its 
sides) shown partially in the figure 5.32(b) / 


Now we define a corner point of a solution region. 


‘Example 1: A farmer possesses 100 kanals of land and wants to grow corn and wheat, 
Cultivation of corn requires 3 hours per kanal while cultivaton of wheat requires 2 
hours per kanal. Working hours cannot exceed 240. If he gets a profit of Rs.20 
kanal for corn and Rs.15/-per kanal of wheat, how many kanals of each he should 
cultivate to maximize his profit? 


Sol: Suppose that he cultivates x kanals of corn and y kanals of wheat. Then constraints 
can be written as: . : 


\ 


x+yS100  3x+2y<240 

Non-negative constraints are x >0, y>0 

Let P(x,y) be the profit function, then 

P(x,y) = 20x + 15y . 

Now the problem is to maximize the profit function P under the given-constraints, 


Graphing the inequalities, we obtain the feasible region which is shaded in the 
figufe 5.71 solving the equations x + y = 100 and 3x + 2y = 240 gives x = 240 - 2(x+y) 
= 240 — 200 = 40 and y = 100 - 40 = 60, that is; their point of intersection is (40,60). 
The corner points of the feasible region are (0,0), (0,100), (40,60) and (80,0). Now 
we find the values of P at the corner points. : 


Corner point P(x,y) = 20x # 15y 
(0,0) P(0,0) = 20x0 +15x0=0 
(0,100) P(0,100) = 20x 0 +15 x 100 = 1500 
(40,60) P(0,0) = 20x 40 + 15 x6 0 = 1700 
[ (80,0) P(0,0) = 20x 80 + 15x0=1600 


From the above table it follows that the maximum profit is Rs. 1700 at the corner 
point (40,60). Thus the farmer will get the maximum profit if he cultivates 40 kanals 
of corn and 60 kanals of wheat. 
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~ OBJECTIVES (MCQ’S) OF CHAPTER Guan | 


ACCORDING TO ALP.SMART SYLLABUS-2029 
A 
ic I; Equation of Circle: é ; 
ofa plane passes through the vertex of the cone being called: 
i) parabola (B) Hyperbola , (C) Unit circle (D) Point circle “ 
Wn the length of the diameter of the circle x’+y*=a" Is: (3 times) 
a (B) 2a (c)4 (D)2 
Center of circle 4x’ +4" -8x+16y-25=0; (2 times) 
3) (FA) aay (0) (2,1) 
|, Radlus of circle 4x”+4y? +8x+8y-68=0 is: (3 times) 
ws. (e.vi9 (5 - (0) 12 
5, Centre of circle x+y? +7x—3y=0 : ; (2 times) 
13 133 
wZ3) of) @ (2-3), (0)¢7,3) 
jg Center of circle 5x” +5y?+14x+12y-10=0 is: (4 times) 
| 7 6 76 van 
in(. | (2.3) (0117;6) (0)(27,-6) 
1. Thecentre of the circle x+y’ +2gx+2fy+c=0 Is: (3 times) 
A) (g, f) (B) (f, g) (C) (-, -8) (D) (-g, -f) 
& The centre of the circle x’ +’ -6x+4y+13=0 is: (2 times) 
(A) (-6, 4) * (B) (6, -4) (C) (3, -2) (D}(-3, 2) 
4 x +y'4+2er+2fp+c=0 isthe equation of : (5 times) 
A)Line (B) Ellipse (C) Hyperbola (6) Circle 
10, is equation of point circle: (2 times) 
A) xy? =7 (B) x+y? =4 (C) *+y°=0 (D) x +y°=1 
11. Acircle is called a point circle if: 
A)r=2 (B)r=0 (C)r=2 (D)r=3 
12... The centre of the circle (x- 1)? + (y +3)? = 3 is equal to. 
fa) (-1, -3) (b) (-1, 3) (c) (1, -3) (d)(4, 3) | 
13, Equation of circle with centre at origin and radius of V5 is. 
x+y aS (byt ty=5 (eh tty’ =25 (dx? +(y-It=5 
14. If (-5, 3) is the centre of circle and point (7, -2) lies on it, then radius of circle 
will be equal to. F 
a) 3 (b) 7 (c)5 (d) 13 
1. The circle x7 +)? +2er+2 fp+ce=0 passing through origin if: 
A)c=0 (B)c=1 (C)c=-1 . (D)c=ftg 
16. The set of all the points in a plane which are equidistant from a fixed point 
and fixed line is called: : 
A) Circle (B) Ellipse (C) Parabola (D) Hyperbola 
17. if the ends of the diameter of the circle are (0, 1) and (2, 3) then its area is: 
A) - (B)27 (4x (D)8x 
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18. Centre of the circle having equation x? + y? + 12x - 10y = 0 


(A) (6, -5)2 (8) (-6, 5) * (€)(-6,-5) (D) (6,5) 
19. The co-ordinates of centre of circle x? + y” - 6x + 4y + 13 = Ols equal to:. 
(A) (-3,2) (B) (3; -2) (C) (3,2) (D) (-3, 2) 


20. fx? +? + 2gx + 2fy + = O represent equation of circle then radius r= (2times) 
votPte (yg-fe-c (/g-fete (Vg +P, 
21, - Equation of circle with centre at origin and radius V5 Is: 

A) 24 y2= V5 (B)x2+y2=5 (C) x24 y?= 25 (0) (K-3 P+ yes 
Topic Il: Tangent and Normal Lines: 

22. — Condition that the line y= mx +c Is tangent to the circle x? + y? = a2 |s; 
(Ac=tmvi+a®  (B)c=tav1 + m (Cc=tavi — m2 (Det mv1— at 
Topic Ill: Parabola: 
23. Any chord passing through the focus of the parabola Is called the : 


(A) Vertex of the parabola. (B) Axis of the parabola 
(C) Latus rectum of the parabola »  (D) Focal chord of the parabola 
24. Parabola y’ = 4ax,a>0 opens: (5 times) 
(A) Upward (B) Downward ——(C) Right side (D) Left side 
25.. Focus of parabola x” =-16y (4 times) 
(A) (0, 4) (B) (0, -4) (C) (4,0) (D) (-4, 0) 
26. The directrix of parabola x” =—16y Is: (4times) - 
*(A)y-1=0 (B)y+1=0 (C)y-4=0 _ (D)y+4=0 


27. Focus of the parabola x” = Sy Is: (4 times) 


(A) (0-3) (8) (2.5) oO (:.0} (0) (-2.°) 


28.’ The vertex of the parabola x” = 4ay is: (4 times) 
(A) (a, 0) (B) (-a, 0) (C) (0, 0) (D) (0, -a) 
29, The focus of the parabola y* = 4ax is: (4 times) 
(A) (a, 0) . (B) (-a, 0). (C) (0, 0) (D) (0, -a) 
30. The length of the latus rectum of parabola y’ =8x is: (3 times) 
(A) 2 (B) 4 (c)6 (D)8 
31. The vertex of parabola y =-8(x-3) is: (3 times) 
(A) (3,0) (B) (2, 1) (C) (3, 1) (D) (1, 0) 
32. Focus of the parabola x? = 4ay is. 7 
(a) (a, 0) (b) (-a, 0) (c)(0, a) (d)(0,-a) 
33. Focus of the parabola y? =- axis. (2 Times) 
(a) (a, 0) (b) (-a, 0) (c) (0, a) (d) (0, - a) 
34. The line y = mx + c, will be tangent to the parabola y = 4ax if: 
(a)c=-am? (b) c=2 ()c=a(1+m’) — (d) c= 
Lae 
35. The vertex of the parabola (x = 1)? = 8 (y + 2) Is. ' 
(a) (1, -2) (b) (0, 2) (c) (2, 0) (d) (0, 0) 
36. The directrix of the parabola x? = —8y is: ‘ 
(A)x+2=0 (B)x-2=0 (Qy+2=0 (D) y-2=0 
37. x =at?, y = 2at are the parametric equations of: (2 times) 
(A) Ellipse (B) Circle (C) Parabola (D) Hyperbola 
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parabola having Equation x? = day = opens: 


38. left (B) Towards right —_(C) Upwards D 
fy Ud se yaretole yin4ax, a> 0 opens: (D) Downwards 
") right (B) left ; / (C) upward (D) downward 
7 y ig 

|g. Foclof hyperbola“ — 45 = 1 are: (3 times) 
| A) (t¢,0) (8) (0,¢) (C) (0,tae) . —(D) (ae, 0) 
41. Asymptotes are very useful In graphing : 

a) Circle, (B) Parabola © (C) Ellipse (D) Hyperbola 
a xzasec@,y=btand represents the parametric equations of: 

| (A) Circle (B) Parabola (C) Ellipse -  (D) Hyperbola 

| 43, The co-ordinates of vertices of hyperbola 5 - a =1equals: , 

| (a)(0,b) (B) (+5, 0) (C) (0, ta) (D) (+a, 0) 

| “4 ~The centre of the circle (x + 3)? + (y- 2)? = 16, equals: 

| (A) (3,2) (B) (-3,-2) (C) (3, 2) é (D) (-3, -2) 

{ 2 

| 45 The eccentricity of or -x? =1, equals: 

1 3 -2 “ef 4 

| (A) eB (8) 5 : (C) 2 (D) ) 
46- Length of the diameter of the circle (x + 8)? + (y- 5)? = 80 Is: 

(A) 160 (B) 4/5 (c) 85 (D) 40 
47+ Directrix of Parabola x? = 16y Is: (2 times) 
(A)x+4=0 (B) x-4 (C)y-4=0 (D)y+4=0 
48 The radius of circle (x- 5)? + (y— 3)? = 8 Is: 
(A) 64 (B) 4 (c)2v2.— = SS (DY 
49- ‘The line y=mx +c Is tangent to the parabola y? = 4ax If c= rH 
ia)” (a) = ot (o) + 

a a m ma 

x? y . 

50- The foci of the ellipse — tor =1 are: 

{ a : 
(A) (ta,0) (B) 0, +a) (c) (0, tae) (D) (tae, 0) 
51. The equation x? + y? + 2gx + 2fy +c = 0 represents a circle with centre: 
(A) (-8, -f) (B) (-f, +8) (C) (f, 8) (D) (0, 0) 

52. Axis of the parabola x? = 4ay Is: é 

| Wy=0 , (B)x=0 (C)x=y (D)x=1 ° 


| 2 2 
53- The stralght line y = mx + c Is tangent to the ellipse = ie =1 If: 
a 2 


(A)ct=atmt—b? = (B)c2=b2mz+a? = (C) 2 = b*’m?— a? (D) c? = a2m? + b? 


x 2 
4 Vertices of 27 +77 =1 a>b are: 
‘ a " 
(A) (ta,0) - (8) (0, +a) (c) 0,44) (D) (£50) 
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. bd ———~ 6) 
55- Vertex of the parabola y? = 4ax is: . ‘ : 
(A) (0,0) * (B)(@,0) (c) (0,a) - (D)(@,a) 


56. If P(7, -2) lies,on circle with centre (-5, 3), then Its radius Is: 
(a)13 (bo) V3 (17 (4) V7 
ri , 
57. Ifa=b then equation a ie = | represents. ‘ 
(a) Ellipse (b) Parabola (c) Hyperbola (d) Circle. 
58. Length of Latus Rectum of Parabola x? = 5y is: : 
(a)5 (b) 20 (c) 7 “(d) 10 
59. For hyperbola value of eccentricity e is: . 
(a)1 : (b) Less than 1 (c) Greater than 1 (d)0 — 
60. Ecentricity e of circle is: : . 
(a) e<1 (b) e=1 * (c)e>1 (d) e=0 
61. The radius of circle x’ +y’ =5 : 
(a):25. (6} V5 (c)5 (a) (0,0) 
62. The vertex of the parabola y* +16x is: 
(a) (0,0) (0) (0) (c) (0,1) (d) (1,1) 
63. Two circles are said to be concentric circles if they have: . 
(a) Same radius _ (b) Different center —(c) Same center (d) Same diameter 
64. Directrix of parabola x? = 20y Is: ; z 
(a) x=10 (b) x=5 ()y=-5 (d) x=-5 
- 65. The length of diameter of the circle x? + y?-4x-12=0 Is: 
(a) 6 (b) 7 | (8 (d) 9 
66. ° Slope of tangent to parabola y* = 4ax at (a, 2a) is: i 
; (a) 3 : (b) 2° (c)-1 (d)1 


67. If the line. 6x+4y+c =0 passes through the centre of circle 
x+y’ +2x+3=0, then value of ‘c’ will be 


(a) -6 (b) 6 *(c) -4 (d) 4 

68. x.y=1 represents - 

(a) Circle (b) Parabola (c) Ellipse ~’ (d) Hyperbola 
69, The length of tangent from (0,1) to the circle: x’ +y*+6x—3y+3=0 Is 
(a)2 (b) 3 “(c)4 » (dja 


ANSWERS TO THE MULTIPLE CHIOCE QUESTIONS 


tte 7 [8] 9 ][10].11 
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LS I IT ITE TT 
Pe SHORT QUESTIONS OF CHAPTER-6 be 
ACCORDING TO ALP SMART SYLLABUS-2020 - 


[ss [eel ele lols [ee lerle le] | 


en: 


135, A Plus Mathematics (ALP Smart Syllabus-2020) 


SPevuanreceauenvovusesosceesuccevecaesurauessots Vere dencevypusiamrarnewsmnawATuseed 


ropic 1: E uation of Circle: 


1 5 


2 2 


how that 5x” +5y? +24x+36y+10=0 represents a circle. Also find Its 


center and radius. _ (Example No. 2 pg.#2) — (C.W) (2 times) 
go: 5x°+5y? +24x+36y+10=0 


‘3 +y shee By 42 =0 This is an equation of circle in the general form. 


-12 -18 


Thus cetre= (-g,-/)=(=2 =) . > o 


Ri 


5 
2 2 
2,24, (12), 52 438 18) 42-(12) (8) -0 
rettes(G FY FSA + SINS 
2 


So § 


adius r= \g’ +f -c 


ere 4 418) , 9-144 324 4 
al ae 25. 25 


12) 18)  50-144-324 
xt) + y+— |. += 0. 


5 25: 


12) sy 418 
x+—] +] y+—] -—=0 
5 5) 25 


Which is equation of circle with center =. =) and radius a 


2. Find an equation of circle with ends of a diameter at (-3 , 2) and (5, -6). (H.W) 


; (2 times) 
Sol: Centre of circle will be midpoint of line joining. (-3 , 2) and (5, 6) 
= (S23 62) — (2 == = 
Centre = (= j y= 2 = (1,-2) 


Radius = (1 + 3)? + (—2 — 2) 
= V16 + 16=V16 x2 =4v2 
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” Sol: 


Sol: 


Hence required equation of circle Is 

(x= 1)? + (y+ 2)8= (4-2)? 

-2x+1t y+ dy +432 

x24 y2-2x + 4y +5-32=0 

x +y?—2x + 4y+5-3250 

x? +y?-2x+ 4y-27=0 

Find equation of a circle with ceintre (v2, -3 V3) and radius 2V2, 
(C.W) (2 times) 

Given centre Is (V2, -3 V3) and radius = 2v2. 

(xh? +(y-kP ee 

(x- v2)? + ty = (-3 V3)P = (2v2)? 

x2- ANZ x42 +246 V3 Y +27 = 8 

x2 + y?, 2V2x +6 V8y +21 =0 

Find the centre and radlus of the circle 4x? + 4y? — 8x + 12y-25 =0 


: (H.W) (3 times) 
Given equation of circle 4x? + 4y? - 8x + 12y-25=0 . 
* Dividing by 4 on both sides 
x+y? 2x+3y-4 = 0 (I) 


We know that x? + y? + 2gx + 2fy +c=0 (ii) 
Comparing (i) and (ii) 


age2°), if=3 , 

B= f=3/, 
25 

Gee: 

We know that 

reyg?t f?--<¢ 

= [1 3)? 4 28 

= yC 1)? +) +7 


. %, Be 
ref. + i+ Ef 


Find centre and radius of Gide Sxt+14x+12y-10=0  (C.W) (2 times) 
Given equation of circle is 

5x? + 14x + 12y-10=0 

Dividing by 5 on both sides 

Peyete +2 y-2=0 (i) 

We know that 

x? +y? + 2gs + 2fy+c=0 (ii) 

Comparing (i) and (ii) 


g= /s , f=5/e,c=-2 
Now centre = (-g, -f) = (- 1/5 or ‘) 


Radius =r=/g?+ f?—c 
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Se 


ormal Lines: 


the Tangents drawn from the point (-5 4) to the circle 
(H.W) (2 times) 


Topic I: Tangent 
ig Find the length o 
gx? + Sy?-10x+15y—131"0 
gol: Given equation of circle Is; 5x? + 5y?— 10x + 15y-131=0 
_ Dividing by5on both sides 
it y?—2x4 By == 0 
- Let d be the length of tangent from point (-5, 4) Is. 


d= [(-5)? + (4)? - 2(-8) +3 4) - = 


d= fog+16+10+12- > 


d= |= ; 
2 Write equation of tangent and normal to the circle x? + y? = 25at i 2. 


Sol: . Given circle equation is x2 + y2 = 25 at point (4,3) 
Equation of tangent to circle at point (x1, y1) 
mxtyry =a 
Equation of tangent to given circle.at point (4, 3) Is 
4x + 3y =25 
Equation of Normal to circle at point (x: , y1) is 


1x—xiy=0 . 
Equation of Normal to given circle at point (4, 3) is 
3x-4y=0 

8. Find the vertex and focus of parabola x" = -16y. (C.W) (3 times) 
Sol: Given equation of parabola Is: x? = -16y ; re 

. Comparing with x? = -4ay 

We have 4a = 16 = a=4 

Hence Focus = (0, -a) = (0, -4) 

Vertex = (0 ,0) . 
9, Find equation of parabola with focus (-3, 1), directrix x = 3. (C.W) (3 times) 
Sol: Focus Is F(-3,1) and directrix is x- 3 =0 

. Let P(x, y) be any point of the required parabola. 
Then |PF|-=|PM| 


= (@-Ca) + O- Dae 
V@ +3)? + (1)? = lx 3] 


Requiring on both sides 

(x +3)? + (y—1)? =(x-3)? 

x2 + 6x+ 9 + (y+ 1)? =x2- 6x49 
(y-1)? = 12x 
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10. 
Sol: 


Sol 


Topic V: Hyperbola: 


Find focus and vertex of Parabola x= A(y- 1). (H.W) (4 times) 
x= 4(y-1) (1 
letx= x ,yr1l=y, Then (1) takes the form x? = 4y, (2) 


*, Which is alsoa parabola whose focus lies on 


x= 0, Now coordinates of focus of (2) 


arex=0, y=1 , 
ie. xed , y-1=1 
x=0°, y=2 


So coordinates of focus of: ‘iasiols (1) is (0, 2) 
Now vertex of (2) has coordinates x=0, y=0 
ie x20 , °° y-1=0 
. xs0 , y=1 
Hence coordinates of vertex of parabola (1) are (0,1) 


“ 4: 
Find the foc! of the hyperbola ra ok (cw) 


2 2 " 
: | Given equation 'is —— BD cians (i), 


2 2 
It is of the form =-5 Bla. (ii) - 
By comparing (i)-and (ii) 

@=4 >a=2; B=9. => b=3 
vesa+h? a-& 

=>: c=449=13 >c=V13 
Foci = (te, 0) =(+V13, 0) 

Write the standard equation of Hyperbola. 


Standard equation of hyperbola Is 
x? ee 
—-+ <=] 


a bt 
2 x? 
Find Eccentricity and Foci of the Hyperbola ~ acy =1 (H.W). 


Given 


a O) 


We know that 


x? y 


2] 


a. B? 1__¢ 
From (1) and (2) 
a=16, b?=9 
a=14 
We know that 
co? =a? +b? 
c? =16+9=25 
e=t5 
(i) Foci = (0,+c) =.(0, 5) 
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(il) Eccentricity = e = = 


cee Ans: 
ra 


14. _ Find the centre and vertices of the hyperbola a a x at 


(cw) af 
Iven 
sl & - , . ! 
= : é ! 
We know that : : : : ; | 
ogee y? R a 
oie 
From (1) and (2) 
224, b'=9 
a=12 
(i) Centre at origin = (0,0) 
(il) Vertices = (ta , 0) = (42, 0) . 
15 Find focus and vertex of parabola (H.W) 
x?- 4x - BY +4=0 : 
Sol: x?-4x-8y+4=0 > 
x’-4x+4=8y 
‘ (x-2)' =8y } 
Let: X=x-2 ‘ Yzy 


2 
a 
9 


: > a=2 ; : 

i) Focus: F (0, a) Vertex: (0, 0) 
: =>x=0 Fi Y= =>X=0 ; Y. 
x-2=0 , y= y 

x=2 ; a? x=2 

> F (2, 2) : “=> . V(2,0) 


: 2 2 
16 Find foci and vertices of the ellipse aie = 


_ 


Sol: The given equation of ellipse is 
x 2 
= rae =1 — 
4 
We know that standard equation f ellipse is 
rie = 
xy 
; 7 + - HL aeetnenennnnnnnnnnnnnnes (ii) 
Comparing (i) and (ii) ; 


9 
> a=33 rs 6 
From c =a 


i) Foci: F(-V5,0),F (5,0) 
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ll) Vertices: A(-3,0), A'3,0) 
17, Find an equation of the-circle having the Joining of A(x, y,) and B(x, y,). 


(c.w) 


inl ee: " 


Since AB Is a diameter of the circle so its mid point Is C let P(xy) be any 
point on the circle then 


Slope of AP = =2—4 and 
=, 


Slope of BP =2—% 
x 


Now By condition of perpendicularly 
(ra) a) (0-9) 0-9) 
“OR (x-%)(x-x)+(y-y,)(y-y,)=0 
Which Is required. 
18, Define a circle. 


Sol: The set of all points in the plane that are equidistance form a fixed point Is 
called a circle. Fixed point is called centre of the circle. 
19. What Is the point circle. 


Sol: - The circle with radius zero Is called point circle and its equation is 


vty =0 

20. Derived standard eq. of circle. 

Sol: Consider a circle with center at e(h,k) and radius “’r” take any point 
P(x, y) on the boundary of the circle then using distance formula 


Poy) 


[cD|=(x-h)'+(y-k) 

Squaring on both sides. ., 
|cDP'=(x-h)' +(y-k) «-|cD|=r 

sor? =(x-hy +(y-ky 

Which is standard equation of circle. 


21. Find an equation of the parabola having Its focus at the origion & directrix 
-__ parallel to x-axis. i 
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L 
eg directrix is||tox—axis 
salt . y=h (any value) 
=>y-h=0 
also F(0,0) 


; i 

ired equation Is |PF a 
so required ea |PF| ar 
> v( x-0) +(y-0) bod 


a yxtty? a(y- h) 
taking pete on both sides. 


x+y e(y-h) 


=>x'+ ye yx +h - =aiy 
> ® =} - ae 
ox +2h-h = 
which Is ean 
72, - Define Conic. 
gol: |. lf e=l then conic ls a parabola. 
I. If 0<e<1 then the conic is arellipse. 
lll. If-e>1 then the conic Is a Hyperbola. 


3. Find ieee and directrix of. per y =8x 
gol: Given y ne 


 ~ Shox 


=>4a=8>a=2 
Topic |: Equation Topic |: Equation of Circle} 


So Focus: F(a,0) = F (2,0) 
and Direction: x =-a 
1: Find an equation of a circle passing through A(-3, 1) with radius:2 and centre at 


=>x=-2 
=>x+2=0 


LONG 3, QUESTIONS © OF CHAPTER- 6 
ACCORDING TOA ALP SN SMART cb asalrirne cle 


2x-3y+3=0 (C.w) (2 times) 
2% Find an equation of the circle passing through the points A(1, 2) , 8(1, -2) and 
touching the line x + 2y+5=0 (Example No.6 pg.No. 454) 
3. Show that the circles x” + y?+2x-8=0 and x’ +’ -6x+6y—46=0 touch 
internally. (4 times) 


4 Write the equation of circle passing through the given points. (C.w) 


~ A(-7, 7), B(S, -1), C(10, 0) 
Find the coordinates of the points of intersection of the line x + 2y = 6 with the 


circle x’ +? -2x-2y-39=0 (C.W). (2 times) 
§& Show that the circles x2 + y? + 2x—2y-7=Oand x? + y?- 6x + 4y+9=0 
touch externally. . (C.W) (3 times) 
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Topic Il: Tangent & Normal Lines 


7. Find equation of the tangents of the circle x” +y =2 perpendicular to the line 


(C.W) (3 times) 


3x + 2y = 6. 
-& Show that the line 2x + 3y- 13 = Ois tangent to the circle x" + y? >. 4y=0 
mes) 
9. Find ihe length of chord cut off from the line 2x + 3y = 13 by the circle 
| tty? =26 (H.W) (5 times) 
10. fied equation of the circle of radius 2 and tangent to the line X=. = -4= Ww ie (1, a 
mes) 


11.° Find an equation of the circle passing through the points A iret 2) and B(1, )) 
and touching the line x + 2y+5=0 (C.W) 
12. Show that the line 3x — 2y = O.and 2x + 3y- 13 = 0 are tangents to the circle 
x2 + y? +.6x—4y =0 ina 
Topic Ill: Parabola: 
13. Find an equation of parabola having focus F(-3, 1) , directrix x = 3 
, (H.W) (4 ‘iad 
14. Find focus, vaitieg and directrix of parabola x?- 4x-8y+4=0 © (H.W) 
‘15. Find an equation of the parabola whose focus is F (-3, 4) and directrix is a. =0 
C.W) 
. 16." Find the focus, vertex ‘and directrix of the parabola x+8-y?+2y=0 (H.W) 
17. Write an equation of the Parabola with given elements Focus (-3, 1) and Directrixx=3 
(Cw) 


Chapter-6 (Examples According to ALP Smart Syllabus ) 


Example 3: (Page#260) Write equation of two tangents from (2,3) to the circle x? + y? =9 


Sol: Any tangent to the circle is: 


y=mxet3V1+m? 


If it passes through (2,3) then 


3.=2m+3V 14m? : 
(3-2m)’ =9(1+m?) 
9-12m+ 4m? =9+9m? 


‘5m? +12m=0 ie., m= 0, oe 


Inserting these values of m into (1). We have equations of the tangents from (2,3) to 
the circle as: 


For . m=0:y=0.x+3V1+0 
Ory =3 é 


x12 -12 144-12 39 
For-m=—— 
ty =—x43,l4+— =—“ x4 
5 SON ae ee 
ee EE a Se 
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hg : - A Plus Mathematics (ALP Smart 5 labus-2020 ” 
} gy +12x-39=0 


or 
2: (Page#277) Find an suaton of he pts whom fe 39) ad 


ad directrix Is 3x- ~4y+5=0 
P(xy) be a point on the parabola. Length of the perpendicular \PM from P(x,y) 


Let 
to the directrix 3x-4y +5=0ls 
3x-4y+5| 
jpn = Bees 
: 37 +(-4) 
By definition, |PF’ | = |PM| | or PF =| PM| - 
(3x-4y+5) 
or (x+3) +(y-4) — 


or 25(x? +6x+9+ y? By +16) =9x" +16y? +25 -24xy + 3x—40y 


Or 16x? +24xy+9y? +120x-160y +600 =0 
Is an equation of the required parabola. 


Example 4: (Page#279) A comet has a parabola orbit with the sum at the focus. When the 
comet is 100 million km from the sun, the line joining the sun and the comet . 
makes an angle of 60° with the axis of the parabola. How close will the comet get’ 
to the sun? 


Sol: Let the sun S be the orgin. If the vertex A of the parabola ZM has coordinates (-a,0) 
then directrix. Of the parabola is x=-2a, (a>0) 


If the comet is at P(x,y) then by definition |PS|=|PM| 
ie, x+y? = (x+2a)? , 

or y> = 4ax + 4a? is orbit of the comet 
[Ps|=\ray? 


=x+2a=100,000,000 


Scanned with CamScanner 


2™ Year 144__,_APlus Mathematics (ALP Smart Syllabus-2029) 


The comet is closest to the sun when It is at A. 
Now x PS cos60° 
FF = |Ps| 2% 2a 
2 2 

Or te = : or, ae = 2,((a| = |-2a| = 2a) 
100,000,000 - 

Or 2a 
‘Or-a = 25,000,000 


2 


Example 3: (Page#296) Find the eccentricity, the coordinates of the vertices and foc! of the 
asymptotes of the hyperbola. 


1649 () 


Sol: The transverse. axis of (1) lies along the y-axis. Coordinates of the vertices are 


(0,44) 


Here a=4, b =7 so that from c? = a? +b, we get 
C=16+49 or c=V65 


Foci are: (0, +65 ) 
Ends of the conjugate axis are (0,+7) 
Eccentricity = 


x=17, y=i4 


The graph of the curve is as shown. 
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Ll Eee, SS 
OBJECTIVES (MCQ’S) OF CHAPTER-7 
ACCORDING TO ALP SMART SYLLABUS-2029 


| 


DAsasannansnnseabe Ansasaanarsnasnaansetton i 
cer rennnnannaanancasasassannanseat ; seer 


——— ey 
g The unit vector of a Vector V is : 


“(4 — 
we ~ ey (oH OF, 
Hi ‘ ; v 
The magnitude of vector is.also called its : (3 times) 
w Parameter (B) Variable - (C)Point . - (D) Norm 
| 3, Unit vector In the direction of y=2i- = Is: . (3 times) 
wah, Oe ae 
|. Magnitude of the vector v =[ 3, -4] . (3times) 
\A)3 (B)4 __ (05 (0)6 
5, If P=(a,) O=(asb,).then PO Is: (3times)’ 
\(A) (a, +4, i+ (6, +5,)7 ; (8) (a, -4,)i+(6,-8,)j ‘ 
{0 @,-a)i+@, -B)J (D) (4, +5 )i+(@, +2,)j 
5. If =(2, 3) and Q=(6,-2) then PO= 
(A) 4i45j (B) ~41+5/ ()4i-5f = (D) SH-4j 
1, if 0 =27+V57+4k, then P| Is equal to. Sun 
(a) V5 ~ (b)5 (c) 25 (d)3 
6. Magnitude of 2i--3]+kis: ~ , : 
(A) V6 -(B) V5 (c)Vi4 (D) vi3 
9 _The unit vector of 2i + j is: ye 
74 +i 2+) 2+]. 
Ia) 27 -j (8) == ; ae 
10. Avector with magnitude 1 Is called: 3 
(A) Null vector (B) Unit vector (C) Zero vector ——- (D) Constant 


fopic Il: Scalar Product of Vector: 


tL. If the vector u = 2i+4j-7k and v=2i+6j—xk are perpendicular ‘ans = 


| ‘ 

IA) -4 “(BD 4 (c) 28 : (D)O 

2. If and.5 are oppositely directed then ab equals: (2 times) 
A) ab (B) -ab (C) absind (D) abcos6 


|3. The magnitude of dot and cross product of two vector are 1 and 1 
respectively. Then angle between vector Is: 


n) 90°C (B) 60° _  (c) 45° (0) 30° 
la, i ik = (5 times) 
ia 5 (B)4 (c)2 (D}O 
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15. Of oBy are the direction angles of a vector then Cases Gos + Cary = 


: (4 times) 
(ajo (ea — (2. “ (D)3 
16. Projection of @= i —k along 5 =j+k Is: . (times) 

a 4k 3 1 
= B) —= Cc) . a 
We Ws (7 0); 
17,. For any two vectors a and b projection of aon bis. (2 Times) 
(a) 2 tu): 92 Chee - @) ab 
a : [ol 
18. ‘Two non zero vectors a and b are perpendicular if a.b= 
(a) -4 (b) 1 , (c).2 (d) 0 
19. ify= 2K i+i-k Z i+x. i+ 4k are riers then «= 
we. (o> tas (d)3 


20. Which of triples ts be direction angles . a single vector = 
(a) 90°, 90°, 45° (b) 0° , 0°, 45° (c) 45°, 45° 90° (d) 30° , 30°, 30° 
21.“ Foravectory=ai+bj+ck, projection of v.along k Is: 


(Aja. - (B)b (C)c (D) a+b+c, 
22. ‘If the vectors 2i + 4j -7k and a +6] + xk are perpendicular, then x equals 
(A)5 »(B)4 . (C)-4 (D) 
23. T.T= 
(A)O ’ (8) 1 (c)2 (D) 3 
24. +The angle between the vectors 2i + 3] + k and 2i-j-kis: (2 times) 
(A) 30° * (B) 45° (€) 60° (D) 90° 
25. . The direction cosines of x-axis are (2.times) 
— (A100 — (B) 1,0,1 (C) 1,1,0 (D) 0,0,1 
26. —_ Projection of the vector r= ai+bj+ckon x-axis is. 
(a)a (b) b (c)c (d) Va? +8" +c? 
Topic Ill: Vector Product; a 4 
27. The non-zero vectors a and b are parallel if axb= (2 times) 
“(Aya — (B)-1 (c)o : (D) ab 
28. Commutative law holds in: (4 times) 
(A) Vector product (B) Cross product.in three vectors 
(C) Inner product (D) None of these 
29. uxy_-Is equal to: ‘(6 times) 
(A) uwsin@ ~ (B) uxy (C) uvcosO (D) -vxu 
30. The area of triangle whose adjacent sides are 3i+4 j and 12i+9/ Is: 
45 ‘ 55 21 . 75 
; (A) 2 (B) ai (> (D) 2 
31. jxk Is equal to. 
(a)? (b) (1 (d)0 
32. Angle between the vectors i+ j &i-jis: : 
(ayo (ar (OF (OF. 
3. Tk 


a 
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ux(v.¥) Is: (x time) 
B) Vector product © (C) Cross product (D) Mi 
a) seal sheen pee pipped with u,v,w as coterminous — PSgdaned 
9 


(8) = Fuvxw) AC) = Fury) > Furxw) 


yx 

() o* vs | ‘. eae 
ia (B) 3 . (a4 (D)o 
(a)2 Li fl* eS (4 times) 
gh el (8)-1 ; (c) 2 (D) 1+ 
(AO 
yg. kxd) Is equal to: (5 ene) 
wi / (B)1 , (c)-1 OF. 

+ (jx k) Is equal to: vs (5 times) 
“a i Ux ) Is equ (8) () = . (0)2 P 
e The work done by a force F during displacement d Is equal to: (2 times)’. 
(A) dxE (8) Exd (C) -Ed (D) Fd 

dixie ees 
eo (byo (ai —@2 
. Dix (2kxi)= 
cg ee (0 (41 
as. If dis the displacement and F is the applied force, then work done by force 
Els equal to. : 

werd (b)E-d (c)E-d ve ALE MI 
ore ee i (ak 
45. What is the value of fh Bl = . 
(ji; (b)-1 (c)0 (d)2 
% jkxifg “ 
(A)i (B) i . (Ok (D)1 
47, (ixk)xj= 
(A) (8)1 (c)o (D)i 
48. 1. (kx) Is equal to: © 
(A)o (B)-1 (4 -(D)2 

_ 49. Moment of force F about (r) Is: : F (2 times) 
(A) exe (B) Exe (C)r.F (D)F.r 
50. The moment of a force F acting at P about Cis 
(A) Fx cP (B) CPx F (c) cP. F (D) OP xF 
51. [a b | is equal to: (4 times) 
(A)1 (B) 0 (C)-1 (D) 2 
52-2. (37x é)is equal to: 
(ayo (B)2 (c)4 (D)6 


a NE nN 
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2" Year 148 __Ablus Mathematics (ALP Smart Syllabus-2029 


WES... (8) [a5], (C) a.xb o) BA 


lal 

* S& — Aunit vector perpendicular to the vectors a and b Is: i 
. : ‘ . " 

ee yesh gy A (0) lex 

ee | eer i 
Ss REE: = 
(Aya ° (8)2 (Q)-, oy AO)? 
S6- The angle between the vectors 2°+3j+é and 2i+-j—kls: — (2 times) 
(A) 30° : (B) 45° (C6 (0) 908 - 
‘ST if the vectors 2a/+j-é and i+a j_+4k are perpendicular to each 

other, then value of “ac "Is: ° : , (2 times) 

-(A)3 (et 2 (0) $ 
58- —_ Length of the vector 2/- j-2k Is: 
(A) 2 (B) 4 : . (C3 (0) 5 

- 59 — The direction cosines of y — axis are: (2 times) 
(A) (0, 4.0) (B) (1, 0,0) ~ (€) (0,0, 2) _ (D) (0, 0,0) 
60- The non-zero vector ‘a’ and ‘b’ are parallel Ifaxb=:" Ae 
(A)O. (B)1 (c)-1 ‘ (0) (a, b) 
61- | if any two vectors of scalar triple product are equal then its value Is: 
(A)1 * (B)2 (c)-1 - (D)0 
62. if u=v,then u(vxw)= ‘ ; 
(a)o (b) 1 : (c)-1 (d) Cannot be calculated 
63. Direction cosines of z — axis are: : 

~ (a)-[2,0,0] (b) (1,1,1,] (€) (0,1,0] (d).[0,0,1] 

: 64. The triple scalar product of vectors, calculates the volume of: 
(a) Triangle (b) Parallelogram (c) Tetrahedron (d) Parallelepiped 
65. . The position vector of any point in xy-plane is: 
(a) xit+yj+zk — - (b) yj+zk » . (¢) xit yj (d)- xi+2k 


66. A force F is applied at an angle of measure = with the displacement vector 


7. The work done will be 


(a) Fxr_ (b) FxF (c) Zero (d) FF - 
67. tf OA=a,0B=b, then AB= 

(a) a-5 (b) a+b (c) b=a . (d) ab 
68. Angle between the vectors 4i+2/-—k and -i+ j-2k is 

(a) 30° (b) 45° (c) 90° (d) 60° 


i 4 
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SHORT QUESTIONS OF CHAPTER-7 
ACCORDING TO ALP SMART SYLLABUS-2020 


He direction of cosines of V=i-j-k 


1 Find 
sol: . Give v=i-j-k 


so V|=Var + +) aafisiel =v3 


: : 1 -1 -l 
Therefore direction cosines of V are (=: Be 5) 


2. if AB =CD, Find the coordinates of the point A when B(1, 2), C{-2, 5) and 

(4, 11) are given. : (H.W) 
sol:  P.VofB=i+2j 

PVofC= -21+5j 

PV of D= 4i+11j 

We suppose that (a, b) be coordinates of point A 

. Then P.V of A= aitbj . 

Give AB=CD 

‘i.e PV of B-P.V of A=P.V of D-P.V of C 

= i+2j-(ai+bj)=(4i+11f)-(2i+5)) 

=  i+2j-ai-bj)=4j+11j+2i-5/ 

=>  (l-a)i+(2-b) j= 61+6) 


Hw), (times) 


> 1-a=6and2-b=6. => .a=-Sandb=-4 
ie (-5, -4) are required coordinates of A. ; 
3. If =3/-2f+2k,w=Si— j+3k find BV+H). : (cw) 


Sol: 3¥+W=3(3/-2j+2k+5i-j+3k) . 
30 +0 =91-6j+6k+5i- j+3k 
30+W=14i-77+9k 
Taking magnitude on both sides 
[30+ = (14) +(-7)' +9)" 


_ Ba+a=V196+49+81 


pv +0 =/326 
4 Find a vector from the point A to the origin where AB =4i-2j and B is 
the point (-2,5). ‘ _ > (CW) (3times) 
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4B =0B-OA 


0A=OB-AB 
OA=-2i +5j-47 +2] 
ro @ies6le7} _-- 8 -OA= AO 
ie “OA=-AO, 
: AO =-61+7) z 
. 4026-7] 
5. ito is the origin and OP = AB, find the iia P when A and B aré'(-3 ,.7) and 
(1,0) respectively?. (C.W) (2tinies) 


Sol: Given points are A =(-3., 7), B=(1,,0) 
Suppose Coordinates of P be P= (x, y) 
Now op = (x-0)i+(y-0)j 
sui +yj ; 
And AB = (1+3) i +(0-7)j 
=hi- H ‘ 
As given OP:= AB 
xi+ 4j= 4i- ij 
By equality of vectors 
x=4,y=-7 
So P =(x, y)=(4, -7) 
6. Fn vector whose martes andi paral toweetor + +8 
a (H.W) (2 times) 
Sol: leta=-i+j+k 
Then lal = (1)? + @)*+ 
syI+1+1=v3 


If wis unit vector parallel to a. 


z 
5 
z 
a4 


k : , 
1,,%3 : 
an ee (H.W) (3 times) 
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5 eh! 
ee. STA Syllabus-2020) 
: ue é ; 


ia 
u s 4 + 8 al % 
Find ithe auection cosines for PO, where P 2, 1,5), a(2, 
+ Given points are Q(2,3,1) (cw 
gt pa(2,1,5),Q=(t.3,1) 
Then PQ = (1-2) i+(3- at 
PQ = e-it2j- 4k 
[Pal = VC1? + @)? +P 
eV144+ 16 . . 
|PQ| = v21 : . 
Hence the direction cosines of PQ are (= ii rt 7): 
g ‘Find unit vector in the direction of vector V = 2i- fs (H.W) (2 times) 


sol: Given vector is v = 2i - i 
Then ie VQ? + C1? = Vv441 
 [pl=v5 
If wis unit vector in the direction of vo 


; 13 
=% (2i-f) 
10. | Write the vector PO in the form Xi + yj where P(0, 5) and Q(-1, 6) (C.W) 
sol: Given Points are P = (0,5), Q= (-1, -6) : 
Then PQ= (-1-0) i+ (-6-5)j 


PQ= =-i-11j ; ; 
11, Find asothat |ai+ (a + vj + 2k|=3 “(6 times) 
Sol: Given that es + (at 1)j + 2k|=3 


fot+ (« +1)? + (2)*= 
Vot+ut+ 2 0 4+14+4=3 
V2 027+2 0 +5=3 


Squaring both sides 
20? +2K4+5=9 
2? +2«%+5-9=0 
2a? +20 -4=0 
a+0-2=0 
a2 +20-«-2=0 
ec (x +2)-1 (0 +2)=0 | 
(x - 1) («x +2) =0 


=1.-2 a 
Scanned with CamScanner 


12. 


Find a vector of length 5, in the direction of ‘ence that of 


y=i-2j+3k (CW) (3 times) 
Given’ ; 
y=i-2j+3k 
Ay +(-29 +0) 
p|=v14 


Now unit vector in the direction of v 


Tia 
Hence required vector of length 5 in the direction opposite to 
the direction of y=-5(° 


Fait wi 15 
Vat Fa] 


13. Oo sc Me ce ys 2i+6j (CW) (2thmes) 


Sol 


Given 
v ys2i + 6j 


a ORG) 
= Va+36 


_ Find the direction cosines for the vector ¥=3/- i+ 2k (H.W) (2 times) 
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ea ee re 
vee Jia? Tat 
et cosines of » are 


-1 2 2) 
(ge Via’14 
opic ll: Scalar Product of Vector} a 
Find a vector whose meen is 4 and is justia to 2i-3/+6k 
; (H.W) (5 times) 
Sol: tit'ys 2 -3j+ 6k ; 
We further suppose that u is a vector whose magnitude is 4 and is parallel to 


v 
y. As unit vector of u= “ol 


Also | =v 2-3) +6 Rees’; Be =7 

2j- ~3j+6k _ 2, 3. 6 
a A 

Therefore, “=|24x unit vector of u 


na(2i-3s4$e)- FFF 


Therefore, unit vector of u = 


Y he ~ 
16. Find « so that vectors u=%i+2 xj-k,vritase 3k are 
perpendicular. (H.W) (4 times) 


Sol: Given vectors are u = x it 20 j- kandv=i+« j+3k 
Then u.v=(« i+ 20 j- Kyi + & j +3k) ; 
= OC (1) + 2 & (ox) + (-1) (3) 
= +207 - 3 
uv = 20? + « —3 
As u & v are perpendicular 
So. u.v=0 
2x? +« —3 =0 
22+ 3 «-2«-3=0 
& (2c +3) -1 (20 + 3) =0 


(2ec + 3) (x~ 1)=0 
oa 3/5 1 
17. Show that vectors u=i+2j-k and.-v=-i+jt+k are 
perpendicular to each other. : (cw) (2 times) 
Sol Let 


u=it2j-k , ya-itjtk 
Are perpendicular to each other 5 
Ifu.v=0 
Now 
ee 


Scanned with CamScanner 


18. . 


Sol 


’ Hence u.v=0so u-and v are perp 


194 


u.v=((+2j-b) Cis j+k) . 
= A(-2) + 2(1) + (-1) (1) 
=-1+2-1 : 

=-24+2 ; 
=0 : 


endicular to each other 
k =0 and’find y (C.W) (2 times) 


it is a vector for which vy. i=0 v- 


let. : . 
yaxityj+zk 
As vi=0 


(xi+ yj + zk). + uj + ok) =0 
=> x()+y)+z(0)=0 
=> x=0 
y.j=0 | : 

(ci+ yj+zk). (01+ j+0k)=0 
> x(0)+y()+z@)=0 
=> y=0 

v.k=0 ; : 
(i+ yj+zk). (1+0j+k)=0 
=> x(0)+y(0)+z2()=0 
=> z=0 
Hence ye xityj+ zk 
¥=0i+0j+0k 
v=0 (Null vector) 


Topic lil: Vector Product: 


19. 
Sol: 


. Prove that ax (b+c)+bx(c+a)+cx(a+b)=0 (3 times) 


LHS= ax(b+c)+bx(c+a)+ex(a+b) 
(axb)+(axc)+(bxc)+(bxa)+ (cx a)+(cxd) 

We know that axb#hxa 

But axb=-(bxa) 

(axb)+(axc)+(bxe)-(axb)-(axc)- (xc) =0=R. HS 

if a+b+c=0 then prove that axb=bxc=cxa (cw) (5 times) 
Given ee 
Since a+b+c=0 

Taking cross — product with a 

ax(a+b+c)=ax0 
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aa 


axb=exa (ye ca 


Also taking cross — product with:b 
ax(a+b+2)=8%0 


bxb=0 
bxa+0+bxc=0 
bxc=-bxa 
. —bxa=axb 
bxe=axb (2) 
From (1) vd Q) 


Topic IV: Application of Vector bah. 
21.- Prove that the vectors i-2j+3k, -2i+3/-4k and j- “ 5) Sb adigdiee 


Sol: iatieaetielaber saad (3 times) 
1-2 3 
‘ift2 3 -4)=0 
1 -3 5]: 
Now, 
1 2.3 
LHS3-2 3 -4/20 
1 -3 = § 


=1(15-12)+2(-10+4)+3(6-3) 
=3-12+9=12-2=0 
Hence det = 0, So vectrors are coplanar. 
22. A force F= 7)+4]-3k Is applied at P (1,-2,3). Find its moment about the the 
point Q (2,12). (cw) 


Sol: . here F= 7i+4j-3k 
r=QP 
1-2)i+(-2-1) j+(3-1)k 


= i(9-8)- j(3-14)+k(4+21) 
eS eg ee Se het os eee 
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23. 


Sol: 


Kae ot 470 Reh Rl in lll AE LE 4 


=itll/+17k 
Find alfi-j+k,i- zj- 3k and 31 -a/ +5 k ate coplanar. (C.W) (5 times) 
Suppose 


3 -« § 


. Expanding from’ Ri 


1(-10 -30c) + 1 (5 + 9) +1-(-cc + 6) =O 
-10- 30414 -«+620 


‘~oe'+ 10 = 0 

wees 

A force F = 4i- 3K passes through the point A(2, -2, 5). Find moment of F 
‘about the point B(1, -3, 1). (H.W) 


Given force is F = 4i- 3k 
Point of application = A (2, -2 , 5) 


. Point of rotation = B(1,, -3 , 1) 


Thenr =BA 
r= (2-1)i+(-2+3)j+(S-1)k 


_ rFitj+4k 


Then moment of F about 8 is . : 
M=rxF Im dud, pttee 8 
=il 1 4 
40 -3 
=(-3-O)i-(-3- Fg tiie, 
M=-3i + 19) - 4k 


_ Prove that vectors I~ -2+3k, 2 + 3 — 4k and i- 3] + Sk are coplaner. 


(C.W) (5 times) 
Given vectors are u =i-2/+3k , ya-2j+3)- “hende= {-3/ +5k 
ifu, v & w are coplanar 


then 

yi -2. 3 

[2 3 -4/=0 

1-3 5 

=> 1(15 - 12) +2 (-10 + 4) +3 (6 - 3)=0 
=> 3 +2 (-6) +3 (3) <0 
=>3-12+9=0 


>2R-12=0 => 0O=0 


. Hence u, v & w are coplanar : ; 
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a 


r 
sol 


27. 


Now 


£8 


——. omart labus-2020) 3 
qe: 1 30 thet the vectors a i +/, 1+ 1+3k og 
2 
a+-7& arecoplaner, (C.W) (4 times) 
let : 
yeaitj+Ok 
yait j+3k 


w= i +> 2k 
As vectors are coplanar. 


pre 


a(-2- ns 1(-2- 6) +0(1- 2)=0 
-$a+8+0=0 

-Sa+8=0 

8=5a 


8 
an Ans. 
Find vector perpendicular to each of the vectors a=2i- - j+k and 
b=4i+2j-k . (C.W) (2 times) 


let  a=2i+j+k 
b=4i+2j-k 
Now - 
ij k 
axb=|2 -1 1 
4 2 -l 
axb=i(l-2)-jC2- +844) . a 
=-i+6j+8k : , 
wine 
.axb = (2i- j+k).(-i+6j+8k) 
= 2(-1) + (-1)(6) + (1) 8 
=-2-6+6 
=0 
And b.axb=(4i+2j-k).(-i+6j+8k) 
= 4(-1) + 2(6) + (-1)8 
=-44+12-8 


* Hence axb is perpendicular to both the vectors a and b ; 


Find the direction cosines of y = 6i-2j+k (H.W) (2 times) 
=6i-2j+k 7 


Now |vl= (6) +(-2) +(F 
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We know that 


. Hence Direction cosines of v are- 


29. Serr een 
v= 2i+3j+4k P (HW) 
Given y=2i+3j+4k : 

2) +6) +4) 
=V449416 
b= 429 


We know that 


2 3 
=o j k 
- *Yp9** Ya92* fag" 


Hence re ion cosines of y are 


30. ify Is a vector for which vi=0, v.j=0, vk=O find y (Cw) 
Sol: Let y=xityj+zk > (i) 
Given vi=0 


=9(xi+ yj+zk)i=0 
=9(xi+yj+zk).(i+0j+0k)=0 
=(+)(1)+(r)(0)+2(0)=0 
=>x+0+0=0 


>x=0 

Similarly from v.j=0 and vk=0 

=>y=0 =>2z=0 

putting in {i) we get 

v=0i+0j+0k=0 (Null Vector) 
31. tf a+b+c=0 then prove that axb = bxe= cxa (cw) 
Sol: Given a+b+c=0 
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Taking cross product with a 
2 ax(a+b+e)=ax0 

"gxataxb+axe=0 
g+axb-cxa=0 . 
gxb=cxa=0 (1) 

“g+b+e=0 

taking cross product with b 
x(a+b+e)=bxo 


also 


guatbxb+bxe=0 
bxat0+bxc=0 
-axb+bxe=0 
Saxb=bxc > () 
From (i) and (li) we get 
. axbebxe=exa 
” Hence proved. . 
32. Find a unit vector in the direction of v=i+2j—k (uw) 
Sol: Then |7|=[i+2/-A| - 
= (iy +(42)" +(-l)" 
. \y|=vieae = 
Now 
Unit vector in the direction of given vector V wi+2jk 
: ve = 
i a 


33, Find the vector from point A to the origion where AB =4i-2j and B Is the 


point (-2,5) : (C.w) 
Sol: _ -: AB=OB-OA 
=> 41-2 =-21+5j-OA 
or - i 
OA= -2i+5j-41+2j 
Od=-61+7j 
Now for required vector from A to origin. - 
so 
-AO=-6i+7j 
= AO= 61-7) 


——————— ee 
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Topic Il: Scalar Product of Vector; 


4. 


LONG QUESTIONS OF CHAPTER-7 


ACCORDING TO ALP SMART SYLLABUS-2020 


>ctor in $ : 
Find a vector of length 5 in the direction-opposite that of v=i-2/ +3k (H.W) 
Find.a vector whose magnitude is 4 and parallel to 2i-3+6k (H.W) 


Find the vector from the point A to the origin where AB =4i-2] and Bis the 
point (-2, 5) (CW) 


Prove by vector method that cos (a +B) = ‘cosa. cosB—sinasinB (C.W) 
(2 tiemes) 


- ‘Prove that in triangle ABC, c” = a’ +b’ -2abcosC ' (C.wW) 
Prove that in any eae ABC by vector method a? = b?.+ c2—2be cos A. (C.W) 


7. 


Prove that sin (a- 6) = sin ioiap cosasinB by vector method. 
(H.W) (4 times) © 
aaeeess 0, Sen pve tetra = bxc=cxa (C.W) (4 times) 


Prove that the vectors i-2/+3k, -2i+3j-4k and i-3j+Skare coplanar. 
: (H.W) (2 times) 
’ A force of magnitude ‘6’ units acting parallel to the 21-2 .j + kdisplaces, the 
*point of application from (1, 2, 3) to (5, 3, 7). Find the. work done. (H.W) 
Find volume of tetrahedron with the vertices (0, 1, 2) , (3, 2, 1), (1, 2, 1) and (5, 
5,6). , (H.W) (3 times) 


Prove that in any triangle ABC b? = c? + a?- 2ca cos (H.W) 

Find the value of a so that ai +j, '+j + 3k and 2i+j-2k are coplanar. 

Find the-constant a such that the vectors are coplanar i’- j'+ k,i-27 J- ak 
and 37-aj'+ 5k... (H.W) 

Find volume of the tetrahedron whose vertices are * (H.W) (5 times) 
A(2,1,8)_, B(3, 2,9) ,C(2, 1,4) , D (3, 3, 10) 


Chapter-7 (Examples According to ALP. Smart Syllabus ) 
Example 1: (Pagen361) Find the volume of the parallelepiped determined by ~ 


Sol: 


u=it+2j-k, v=i-2j+3k,w=i-7j-4k 


1 2 -1 
‘Volume of the parallelepiped = u.vx w=ll 2 3 
I 7 -4 


Volume = 1(8 +21) - 2(-4-3)-1(7+2) = 29+14+5=48 — 
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